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@
'LH 0HWDEROLVLHUXQJ HLQHV $U]QHLVWRIIV E]Z $U]QHLVWRIINDQGLGDWHQ NDQQ DXIXQWHUVFKLHGOLFKH:HLVH YHUIROJW ZHUGHQ (QWZHGHU ZHUGHQ GLH %LRWUDQVIRUPDWLRQVYRUJlQJH GLUHNW LQ YLYR XQWHUVXFKW ZRGXUFK 7LHUYHUVXFKH QLFKW YHUPLHGHQ ZHUGHQN|QQHQ RGHU HV ZHUGHQ HQWVSUHFKHQGH LQ YLWUR 0HWKRGHQ YHUZHQGHW +LHU]XJHK|UHQ 6WXGLHQ DQ LVROLHUWHQ SHUIXQGLHUWHQ 2UJDQHQ 2UJDQGQQVFKQLWWHQ ÄOLYHUVOLFHV³=HOOV\VWHPHQ+HSDWR]\WHQ=HOOIUDNWLRQHQ0LNURVRPHQXQG0LWRFKRQGULHQVRZLH6WXGLHQPLWUHNRQVWLWXLHUWHQ(Q]\PV\VWHPHQ>:DWHUPDQXQG-RKQVRQ@'LHVH LQ YLWUR0HWKRGHQ GLHQHQ HEHQIDOOV ]XU $XINOlUXQJ YRQ HQ]\PDWLVFKHQ*UXQGODJHQPHWDEROLVFKHU8PZDQGOXQJHQ,Q GHU YRUOLHJHQGHQ$UEHLWZXUGHQGLH%LRWUDQVIRUPDWLRQVVWXGLHQDXVVFKOLHOLFKPLW/HEHUPLNURVRPHQ XQG UHNRQVWLWXLHUWHQ (Q]\PV\VWHPHQ GXUFKJHIKUW 0LNURVRPHQVWHOOHQNOHLQH]X9HVLNHOQ]XVDPPHQJHODJHUWH%UXFKVWFNHGHV(QGRSODVPDWLVFKHQ5HWLNXOXPV (5 GDU GLH GXUFK GLIIHUHQWLHOOH 8OWUD]HQWULIXJDWLRQ JHZRQQHQZHUGHQ,P (5 EHILQGHQ VLFK GLH PHLVWHQ IUHPGVWRIIPHWDEROLVLHUHQGHQ (Q]\PH LQ GHU
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0HPEUDQ YHUDQNHUW0LNURVRPHQ ELHWHQ GHQ9RUWHLO GHU HLQIDFKHQ*HZLQQXQJ XQG5REXVWKHLW VLQG DEHUZHQLJ VSH]LILVFK DXIJUXQG GHU ]DKOUHLFKHQ KLHU YRUKDQGHQHQ(Q]\PV\VWHPH)UGLH$UEHLWPLW UHNRQVWLWXLHUWHQ6\VWHPHQPVVHQGLHHLQ]HOQHQIU GLH (Q]\PDNWLYLWlW YHUDQWZRUWOLFKHQ 3URWHLQH ]XQlFKVW LVROLHUW ZHUGHQ XPDQVFKOLHHQGXQWHU9HUVXFKVEHGLQJXQJHQZLHGHU]XVDPPHQJHVHW]W]XZHUGHQ
%LRWUDQVIRUPDWLRQHQ ILQGHQ LQ HUVWHU /LQLH LQ GHU /HEHU VWDWW (Q]\PDNWLYLWlWHQ VLQGDEHU LQ IDVW DOOHQ 2UJDQHQ QDFK]XZHLVHQ EHVRQGHUV LQ GHU 1LHUH /XQJH +DXW3OD]HQWD *HKLUQ XQG LP ,QWHVWLQXP 1LFKW ]X YHUJHVVHQ LVW DXFK GLH%LRWUDQVIRUPDWLRQGXUFKGLHPLNURELHOOH'DUPIORUDGLHKLHUYRUDOOHPIU5HGXNWLRQHQXQG+\GURO\VHQYHUDQWZRUWOLFKLVW>0XWVFKOHU@
 (Q]\PHGHU%LRWUDQVIRUPDWLRQ
 $OOJHPHLQHhEHUVLFKW
'LH 0HWDEROLVLHUXQJ YRQ ;HQRELRWLND HUIROJW EHUZLHJHQG HQ]\PDWLVFK 6SRQWDQDEODXIHQGH5HDNWLRQHQGLHQLFKWGXUFK(Q]\PHNDWDO\VLHUWZHUGHQVSLHOHQHLQHVHKUXQWHUJHRUGQHWH5ROOH+DXSWPHWDEROLVLHUXQJVRUW LVWZLHEHUHLWVHUZlKQW GLH/HEHUGLHDXFKDOVHUVWHV2UJDQYRQRUDODSSOL]LHUWHQ$U]QHLVWRIIHQSDVVLHUWZHUGHQPX'LUHNW QDFK GHU 5HVRUSWLRQ HUIROJHQ KLHU ZLFKWLJH %LRWUDQVIRUPDWLRQHQ ZLH(QWJLIWXQJVUHDNWLRQHQ>0XWVFKOHU@
'LH DQ GHU 3KDVH ,%LRWUDQVIRUPDWLRQ EHWHLOLJWHQ (Q]\PH VLQG YRU DOOHP LP(QGRSODVPDWLVFKHQ 5HWLNXOXP ORNDOLVLHUW DEHU DXFK LP &\WRVRO XQG GHQ0LWRFKRQGULHQEHILQGHQVLFKHLQLJHZLFKWLJH(Q]\PV\VWHPH'LHZLFKWLJVWHQ(Q]\PHGHV(QGRSODVPDWLVFKHQ5HWLNXOXPVVLQGGLH&\WRFKURP30RQRR[\JHQDVHQ(& >*XHQJHULFK @ GLH (SR[LGK\GURODVH (&  >%RQVH XQG0HW]OHU@GLHIODYLQKDOWLJH0RQRR[\JHQDVH(&>=LHJOHU@VRZLHGLH1$'3+&\WRFKURP35HGXNWDVH(&>1HEHUWXQG*RQ]DOHV@,P &\WRVRO EHILQGHQ VLFK XQWHU DQGHUHP GLH $ONRKRO (&  XQG GLH$OGHK\GGHK\GURJHQDVH (&  GLH ;DQWKLQR[LGDVH (&  VRZLHYHUVFKLHGHQH(VWHUDVHQXQG0RQRDPLQRR[LGDVHQ>%RQVHXQG0HW]OHU@,QGHQ
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
0LWRFKRQGULHQ EHILQGHQ VLFK HEHQIDOOV 3KDVH,5HDNWLRQHQ NDWDO\VLHUHQGH (Q]\PHZLH (VWHUDVHQ 0RQRDPLQRR[LGDVHQ (&  XQG HLQLJH &\WRFKURP 30RQRR[\JHQDVHQ>%RQVHXQG0HW]OHU@
=X GHQ 3KDVH ,,5HDNWLRQHQ NDWDO\VLHUHQGHQ (Q]\PHQ JHK|UHQ GLH LP(QGRSODVPDWLVFKHQ 5HWLNXOXP YHUDQNHUWHQ 8'3*OXFXURQ\OWUDQVIHUDVHQ  (& >5XFNSDXO XQG %HUQKDUGW @ XQG HLQLJH 0HWK\OWUDQVIHUDVHQ (&; >%RQVHXQG0HW]OHU @ ,P&\WRVRO EHILQGHQ VLFK1$FHW\OWUDQVIHUDVHQ(& ; 6XOIRWUDQVIHUDVHQ (& ; VRZLH*OXWDWKLRQ67UDQVIHUDVHQ (&GLHHEHQIDOOVDQGHU3KDVH ,,%LRWUDQVIRUPDWLRQEHWHLOLJWVLQG
 &\WRFKURP3
'LH YRUOLHJHQGH $UEHLW EHVFKlIWLJW VLFK DXVVFKOLHOLFK PLW 3KDVH,%LRWUDQVIRUPDWLRQHQGLHGXUFK&\WRFKURP3NDWDO\VLHUWZHUGHQ&\WRFKURP3ELOGHW HLQH 6XSHUJHQIDPLOLH GLH LQ IDVW DOOHQ 2UJDQLVPHQ YRUNRPPWPLW EHU YHUVFKLHGHQHQ,VRHQ]\PHQ>/HZLVDQG3UDWW@%HLDOOHQ6lXJHWLHUHQKDQGHOWHVVLFK XP PHPEUDQVWlQGLJH (Q]\PH GLH YRU DOOHP LQ /HEHU]HOOHQ ORNDOLVLHUW VLQG3 LVW KLHU LQ KRKHU .RQ]HQWUDWLRQ LQ GHU 0HPEUDQ GHV (QGRSODVPDWLVFKHQ5HWLNXOXPV YHUDQNHUW HLQLJH ,VRHQ]\PH EHILQGHQ VLFK DEHU DXFK LQ GHU0LWRFKRQGULHQPHPEUDQ>/HZLVDQG3UDWW@
&\WRFKURP3,VRHQ]\PHVLQG+lPRSURWHLQHPLWHLQHP0ROHNXODUJHZLFKWYRQELVN'DGLHDXVQXUHLQHU3HSWLGNHWWHPLWHWZD$PLQRVlXUHQXQGHLQHP(LVHQ3URWRSRUSK\ULQ,;+lPJHUVWDOVSURVWKHWLVFKHU*UXSSHEHVWHKHQ>*RHSWDUHWDO@'LH3RO\SHSWLGNHWWHVHW]WVLFK]XVDPPHQDXVHLQHPOLSRSKLOHQ$QWHLOGHUGDV (Q]\P LQ GHU 0HPEUDQ YHUDQNHUW XQG HLQHU GHP &\WRVRO ]XJHZDQGWHQK\GURSKLOHQ 6HLWH 'DV +lP EHVLW]W HLQ (LVHQ DOV =HQWUDODWRP GDV ]ZLVFKHQYHUVFKLHGHQHQ 2[LGDWLRQVVWXIHQ ZHFKVHOQ NDQQ 9LHU 6WLFNVWRIIH YRQ MHZHLOV YLHU3\UUROHQGHV3RUSK\ULQJHUVWVELOGHQHLQHVWDELOH/LJDQGHQELQGXQJ]XP(LVHQDXV'DV +lPJHUVW ZLUG PLW GHP UHVWOLFKHQ $SRSURWHLQ EHU GHQ 6FKZHIHO HLQHV&\VWHLQUHVWV YHUNQSIW GHU GHQ IQIWHQ /LJDQGHQ GHV =HQWUDODWRPV GDUVWHOOW 'LHVHFKVWH .RRUGLQDWLRQVVWHOOH GHV (LVHQV NDQQ HQWZHGHU GXUFK:DVVHU 6DXHUVWRII
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'LH HLQ]HOQHQ ,VRHQ]\PH XQWHUVFKHLGHQ VLFK OHGLJOLFK LQ GHU $PLQRVlXUHVHTXHQ]LKUHV$SRSURWHLQV>7HVWD@DXIGLHVLFKDXFKGLHKHXWLJH1RPHQNODWXUJUQGHW'LH (LQWHLOXQJ GHU 3(Q]\PH HUIROJW LQ )DPLOLHQ GXUFK DUDELVFKH =LIIHUQ8QWHUIDPLOLHQ GXUFK *UREXFKVWDEHQ XQG LQ HLQ]HOQH ,VRHQ]\PH ZLHGHU GXUFKDUDELVFKH =LIIHUQ %HVLW]HQ ]ZHL ,VRHQ]\PHPLQGHVWHQV hEHUHLQVWLPPXQJ LQLKUHU$PLQRVlXUHVHTXHQ]ZHUGHQVLHHLQHU)DPLOLH]XJHRUGQHW%HLPHKUDOV+RPRORJLH JHK|UHQ VLH GHU JOHLFKHQ 8QWHUIDPLOLH DQ >1HOVRQ @ 6R LVW GDV&<3$]XP%HLVSLHOHLQ0LWJOLHGGHU)DPLOLHVRZLHGHU8QWHUIDPLOLH$ZlKUHQGGLHGDV,VRHQ]\PEH]HLFKQHW6HLWGHU(QWVFKOVVHOXQJGHVPHQVFKOLFKHQ*HQRPVVLQG VlPWOLFKH 3*HQH GHV 0HQVFKHQ EHNDQQW >9HQWHUHW DO @ 'HQQRFKNRQQWHHLQ7HLOGHU]XJHK|ULJHQ*HQSURGXNWHQRFKQLFKWFKDUDNWHULVLHUWZHUGHQ
'LH HLQ]HOQHQ 3,VRHQ]\PH XQWHUVFKHLGHQ VLFK ZHLWHUKLQ GXUFK LKUH6XEVWUDWVSH]LILWlW GLH WHLOZHLVH EHUODSSHQG LVW (LQ 6XEVWUDW NDQQ YRQ PHKUHUHQ(Q]\PHQ LQ JOHLFKHU :HLVH XPJHVHW]W ZHUGHQ ZREHL PHLVW HLQ ,VRHQ]\P GDVSRWHQWHVWHLVW>7HVWD@)UMHGHV3JLEWHVHLQHVRJHQDQQWH0DUNHUUHDNWLRQGKGLH8PVHW]XQJHLQHV6XEVWUDWHVHUIROJWQXUGXUFKGLHVHV,VRHQ]\P6RPLWNDQQPDQ GLH $NWLYLWlWHQ HLQ]HOQHU ,VRHQ]\PH LQ HLQHP (Q]\PJHPLVFK ZLH HV ]% LQ0LNURVRPHQYRUOLHJWEHVWLPPHQ
&\WRFKURP 3 EHVLW]W KDXSWVlFKOLFK 0RQRR[\JHQDVH(LJHQVFKDIWHQ $EE 'LH (OHNWURQHQ IU GLH PLNURVRPDOH 2[\JHQLHUXQJ ZHUGHQ VFKULWWZHLVH GXUFK GLH1$'3+&\WRFKURP35HGXNWDVHGLHHEHQIDOOVLP(QGRSODVPDWLVFKHQ5HWLNXOXP
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YHUDQNHUW LVW DXI GDV &<3 EHUWUDJHQ %HL GLHVHP (OHNWURQHQWUDQVIHU LVW DXFK&\WRFKURP E EHWHLOLJW 'LH 3(Q]\PH OLHJHQ HLQJHEHWWHW LQ GLH 3KRVSKROLSLGPHPEUDQDOV KH[DPHUH6WUXNWXUHQ YRU GLHZDKUVFKHLQOLFKPLW LKUHU5HGXNWDVHDVVR]LLHUW VLQG >/HZLV DQG 3UDWW @ 'LH (OHNWURQHQEHUWUDJXQJ DXIPLWRFKRQGULDOHV3HUIROJWGXUFKDQGHUH7UDQVSRUWPHFKDQLVPHQDXIGLHKLHUQLFKWQlKHUHLQJHJDQJHQZHUGHQVROO'XUFKGLH(LQIKUXQJHLQHV6DXHUVWRIIVNRPPWHVXQWHU DQGHUHP ]XU (SR[LGLHUXQJ YRQ$URPDWHQXQG$ONHQHQ ]X DOLSKDWLVFKHQ XQGDURPDWLVFKHQ +\GUR[\OLHUXQJHQ1 XQG62[LGDWLRQHQ1+\GUR[\OLHUXQJHQ VRZLH1 XQG6'HVDON\OLHUXQJHQ1HEHQ0RQRR[\JHQDVH$NWLYLWlWHQZHLVHQ&\WRFKURP3(Q]\PHDXFK2[LGDVHVRZLH3HUR[LGDVH$NWLYLWlWHQDXI$EE





$EE  &\WRFKURP 3 NDWDO\VLHUWH 2[LGDWLRQVUHDNWLRQHQ D 0RQRR[\JHQDVH$NWLYLWlWE 2[LGDVH$NWLYLWlWF 3HUR[LGDVH$NWLYLWlW
$XFK 5HGXNWLRQHQ ZHUGHQ XQWHU DQDHUREHQ %HGLQJXQJHQ GXUFK 3 NDWDO\VLHUWVSLHOHQ DEHU HKHU HLQH XQWHUJHRUGQHWH 5ROOH 'LH DHUREH 5HGXNWLRQ EHVWLPPWHUVWLFNVWRIIKDOWLJHUIXQNWLRQHOOHU*UXSSHQKDWVLFKMHGRFKVRZRKOLQYLYR DOVDXFKLQYLWURDOV DXVJHSUlJW HUZLHVHQ ,QVJHVDPW ZHUGHQ HWZD  YHUVFKLHGHQH%LRWUDQVIRUPDWLRQVUHDNWLRQHQ YRQ &\WRFKURP 3 GXUFKJHIKUW >/HZLV DQG 3UDWW@
3(Q]\PHPHWDEROLVLHUHQDEHUQLFKWQXUHLQH9LHO]DKOYRQ;HQRELRWLNDVRQGHUQDXFK ]DKOUHLFKH HQGRJHQH 6XEVWUDWH ZLH 6WHURLGH 3URVWDQRLGH (LFRVDQRLGHIHWWO|VOLFKH9LWDPLQH)HWWVlXUHQVRZLH6lXJHWLHUDONDORLGH >*RHSWDUHWDO@-HVSH]LHOOHU GDEHL GLH $XIJDEH GHV (Q]\PV LP HQGRJHQHQ 6WRIIZHFKVHO LVW GHVWRJHULQJHU LVW GLH 6XEVWUDWEDQGEUHLWH $P NDWDEROHQ 6WRIIZHFKVHO EHWHLOLJWH 3(Q]\PHVHW]HQMHGRFKHLQH9LHO]DKODQ6XEVWUDWHQXP>3RXORV@
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=X GHQ KDXSWVlFKOLFK DP )UHPGVWRIIPHWDEROLVPXV EHWHLOLJWHQ 3,VRHQ]\PHQJHK|UHQ XQWHU DQGHUHP &<3$ &<3& &<3& &<3' XQG &<3$>*XHQJHULFK @ (LQLJH GLHVHU ,VRHQ]\PH ODVVHQ VLFK GXUFK EHVWLPPWH$U]QHLVWRIIHRGHUGXUFKDQGHUH FKHPLVFKH9HUELQGXQJHQLQGX]LHUHQ+LHUGXUFKZLUGHLQH YHUVWlUNWH ([SUHVVLRQ GLHVHU 3URWHLQH YHUXUVDFKW GXUFK GLH HV ]X HLQHU,QWHUDNWLRQ PLW DQGHUHQ 3KDUPDND NRPPHQ NDQQ 'HUHQ UDVFKHUHU $EEDX IKUWPHLVWHQV]XHLQHU:LUNXQJVYHUNU]XQJ
'LHHLQ]HOQHQ,VRHQ]\PHGHU3)DPLOLHXQWHUVFKHLGHQVLFKDEHUQLFKWQXULQLKUHU$PLQRVlXUHVHTXHQ]6XEVWUDWVSH]LILWlWVRZLHLKUHUXQWHUVFKLHGOLFKHQ,QGX]LHUEDUNHLWVRQGHUQDXFKLQLKUHU,QKLELWLRQ(VJLEWXQVSH]LILVFKH,QKLELWRUHQZHOFKHGLH$NWLYLWlWGHU PHLVWHQ 3 (Q]\PH KHPPHQ +LHU]X JHK|UHQ XQWHU DQGHUHP GLH &\DQLG,RQHQ GLH DQVWHOOH GHV 6DXHUVWRIIV DQ GDV +lPHLVHQ ELQGHQ XQG VR GLH0RQRR[\JHQLHUXQJXQWHUELQGHQ >2UWL] GH0RQWHOODQR@(V H[LVWLHUW DEHU DXFKHLQH9LHO]DKO YRQ ,QKLELWRUHQ GLH QXU HLQLJHRGHU VRJDU HLQ HLQ]HOQHV ,VRHQ]\P]XKHPPHQYHUP|JHQ
7URW]GHU]DKOUHLFKHQ*HPHLQVDPNHLWHQGHU3(Q]\PHZLH]%GHUNDWDO\WLVFKH0HFKDQLVPXVGHU2[\JHQLHUXQJVRZLHGHU(OHNWURQHQEHUWUDJXQJGXUFKGLH35HGXNWDVH ODVVHQ VLFK DXFK VHKU YLHOH 8QWHUVFKLHGH GHU HLQ]HOQHQ ,VRHQ]\PHHUNHQQHQ'LHVH N|QQHQ ]X LKUHU QlKHUHQ&KDUDNWHULVLHUXQJ LQ%LRWUDQVIRUPDWLRQVVWXGLHQKHUDQJH]RJHQZHUGHQ
 %LRWUDQVIRUPDWLRQHQVWLFNVWRIIKDOWLJHUIXQNWLRQHOOHU*UXSSHQ
 2[LGDWLRQVWLFNVWRIIKDOWLJHUIXQNWLRQHOOHU*UXSSHQ












$EE %LOGXQJ D GHU 12[LGH XQG E GHU 1K\GUR[\OLHUWHQ 9HUELQGXQJ VRZLHGHUHQ5FNUHGXNWLRQ >&OHPHQW@
12[\JHQLHUXQJHQ ]X 12[LGHQ RGHU 1K\GUR[\OLHUWHQ 9HUELQGXQJHQ ZHUGHQKDXSWVlFKOLFKGXUFK&\WRFKURP3RGHUGLH)ODYLQKDOWLJH0RQRR[\JHQDVH)02NDWDO\VLHUW%HLGHIKUHQHLQ6DXHUVWRIIDWRPLQGDV6XEVWUDWHLQZlKUHQGGDV]ZHLWH6DXHUVWRIIDWRPLQHLQHP0ROHNO:DVVHUHLQJHEXQGHQZLUG+LHUEHLLVW1$'3+GDVEHYRU]XJWH &RVXEVWUDW 6RZRKO 3 DOV DXFK )02 IKUHQ ]X GHQ JOHLFKHQ3URGXNWHQ YHUZHQGHQ GDEHL DEHU XQWHUVFKLHGOLFKH .DWDO\VHPHFKDQLVPHQ >7HVWD@
























































'LH 12[\JHQLHUXQJ VWDUN EDVLVFKHU IXQNWLRQHOOHU *UXSSHQ ZLH LQ $PLGLQHQ XQG*XDQLGLQHQ NRQQWH HUVWPDOV YRQ &OHPHQW HW DO >@ JH]HLJW ZHUGHQ 'LHVH9HUELQGXQJHQ OLHJHQ DXIJUXQG LKUHU VHKU KRKHQ %DVL]LWlW XQWHU SK\VLRORJLVFKHQ%HGLQJXQJHQ EHUZLHJHQG SURWRQLHUW YRU XQG VLQG GDGXUFK VHKU K\GURSKLO 7URW]GLHVHU (LJHQVFKDIWHQ NRQQWH GLH 1+\GUR[\OLHUXQJ GLHVHU JXW ZDVVHUO|VOLFKHQ9HUELQGXQJHQ GXUFK 3 QDFKJHZLHVHQ ZHUGHQ *XDQLGLQH VLQG QRFK VWlUNHUH%DVHQ DOV $PLGLQH GD GLH GXUFK 3URWRQLHUXQJ EHGLQJWH SRVLWLYH /DGXQJ EHU GUHL6WLFNVWRIIDWRPHPHVRPHULHVWDELOLVLHUWZHUGHQNDQQ>&OHPHQW@























$EE 1+\GUR[\OLHUXQJ YRQ D $PLGLQHQ E *XDQLGLQHQ XQG F $PLGLQRK\GUD]RQHQ >&OHPHQW@
 5HGXNWLRQVWLFNVWRIIKDOWLJHUIXQNWLRQHOOHU*UXSSHQ







0LWWOHUZHLOH NRQQWH MHGRFK LP $UEHLWVNUHLV &OHPHQW GLH 5HGXNWLRQ YHUVFKLHGHQHU1K\GUR[\OLHUWHU 9HUELQGXQJHQ GXUFK&\WRFKURP3 XQWHU DHUREHQ%HGLQJXQJHQJH]HLJW ZHUGHQ $PLGR[LPH 1+\GUR[\JXDQLGLQH 1+\GUR[\DPLGLQRK\GUD]RQHVRZLH 10HWK\OK\GUR[\ODPLQ ZHUGHQ LQ 6FKZHLQHOHEHU GXUFK GDV JOHLFKH(Q]\PV\VWHP UHGX]LHUW $EE  >&OHPHQW @ GDV YRQ /RPE XQG 0|OOHULGHQWLIL]LHUW ZHUGHQ NRQQWH (V KDQGHOW VLFK XP HLQ DXV GHU 1$'+&\WRFKURP E5HGXNWDVH&\WRFKURPE XQGGHP&\WRFKURP3,VRHQ]\P'%HQ]DPLGR[LP5HGXNWDVH ]XVDPPHQJHVHW]WHV (Q]\PV\VWHP >&OHPHQWHW DO @ bKQOLFKHELVKHU QRFK QLFKW QlKHU FKDUDNWHULVLHUWH (Q]\PV\VWHPH GLH HEHQIDOOV LQ GHU /DJHVLQG1K\GUR[\OLHUWH9HUELQGXQJHQ]X UHGX]LHUHQZXUGHQ LQ0LWRFKRQGULHQ >'HWHUV@VRZLH LQDQGHUHQ2UJDQHQDOVGHU/HEHU1LHUH/XQJH*HKLUQ'DUP>0DX@JHIXQGHQ
(,1)h+581*,1',(%,275$16)250$7,21
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$EE 5HGXNWLRQDYRQ%HQ]DPLGR[LPEHLQHV1+\GUR[\JXDQLGLQVFHLQHV1+\GUR[\DPLGLQRK\GUD]RQV XQG G YRQ 10HWK\OK\GUR[\ODPLQ GXUFKGDV DXV 6FKZHLQHOHEHU LVROLHUWH 1UHGXNWLYH (Q]\PV\VWHP DXV&\WRFKURP E E5HGXNWDVH XQG &<3' XQWHU DHUREHQ %HGLQJXQJHQ>&OHPHQW@
(LQH +\GUR[\ODPLQ5HGXNWDVH ZXUGH EHVFKULHEHQ GLH HEHQIDOOV XQWHU DHUREHQ%HGLQJXQJHQ+\GUR[\ODPLQH]XGHQHQWVSUHFKHQGHQ$PLQHQXPVHW]HQNDQQ$XFKGLHVHV (Q]\PV\VWHP VHW]W VLFK DXV GUHL .RPSRQHQWHQ ]XVDPPHQ GHU 1$'+
(,1)h+581*,1',(%,275$16)250$7,21

&\WRFKURP E 5HGXNWDVH &\WRFKURP E XQG HLQHU GULWWHQ QLFKW LGHQWLIL]LHUWHQ.RPSRQHQWH >.DGOXEDU XQG =LHJOHU @ (LQ 9HUJOHLFK GHU %HQ]DPLGR[LP5HGXNWDVH PLW GHU +\GUR[\ODPLQ5HGXNWDVH HUJDE ]DKOUHLFKH hEHUHLQVWLPPXQJHQGHU (Q]\PV\VWHPH +LHUEHL ILHO DXI GD EHLGH GLH IU GLH 5HGXNWLRQ QRWZHQGLJHQ(OHNWURQHQ YRP &\WRFKURP E XQG GHU E5HGXNWDVH HUKDOWHQ ZREHL 1$'+ GDVEHYRU]XJWH&RVXEVWUDWGDUVWHOOW:HLWHUKLQZLUGGLH5HGXNWLRQGXUFK6DXHUVWRIIQLFKWJHKHPPW'DVS+2SWLPXPGHU5HDNWLRQ LVW IUEHLGH(Q]\PHLQGHQOHLFKWVDXUHQ%HUHLFKQDFK S+ YHUVFKREHQ>.DGOXEDUXQG=LHJOHU@
&ULEE HW DO >@ SXEOL]LHUWHQ GLH 5HGXNWLRQ YRQ 6XOIDPHWKR[D]ROK\GUR[\ODPLQGXUFKGLH1$'+DEKlQJLJH+\GUR[\ODPLQ5HGXNWDVHLQKXPDQHQ/HEHUPLNURVRPHQGLH NlXIOLFK ]X HUZHUEHQ ZDUHQ 'LH JOHLFKH 0LNURVRPHQSUlSDUDWLRQ ZXUGH ]XU7HVWXQJ GHU 5HGXNWLRQ YRQ %HQ]DPLGR[LP KHUDQJH]RJHQ 'HU 9HUJOHLFK GHU8PVHW]XQJVUDWHQGHU5HGXNWLRQYRQ%HQ]DPLGR[LPXQG 6XOIDPHWKR[D]ROK\GUR[\ODPLQHUJDEHLQHVHKUKRKH.RUUHODWLRQ'DUDXVZXUGHJHIROJHUWGDEHLGH6XEVWUDWHZDKUVFKHLQOLFKGXUFKGDVJOHLFKH(Q]\PV\VWHPXPJHVHW]WZHUGHQ >&OHPHQWHWDO@
1HEHQ +\GUR[\ODPLQHQ XQG 12[LGHQ VRZLH $PLGR[LPHQ ZHUGHQ DXFK ZHLWHUHVWLFNVWRIIKDOWLJH 6XEVWUDWH ZLH $]RYHUELQGXQJHQ 1LWUR XQG 1LWURVRYHUELQGXQJHQVRZLH2[LPH GXUFKXQWHUVFKLHGOLFKHPLNURVRPDOH F\WRVROLVFKH XQGPLWRFKRQGULDOH(Q]\PV\VWHPHUHGX]LHUW7DEHOOHJLEWHLQHhEHUVLFKWEHUEHNDQQWH1UHGXNWLYH%LRWUDQVIRUPDWLRQHQXQGGLHGDUDQEHWHLOLJWH(Q]\PV\VWHPH
:LHEHUHLWVHUZlKQWVLQG0LNURRUJDQLVPHQGHV*DVWUR,QWHVWLQDO7UDNWHVHEHQIDOOVLQGHU /DJH ;HQRELRWLND ]X UHGX]LHUHQ'HU+DXSWRUW UHGXNWLYHU%LRWUDQVIRUPDWLRQHQLVW MHGRFK GLH /HEHU >+HZLFN @ 5HGX]LHUHQGH (Q]\PH ILQGHQ VLFK KLHU LP&\WRVRO GHQ 0LWRFKRQGULHQ XQG LP (QGRSODVPDWLVFKHQ 5HWLNXOXP ,Q DOOHQ =HOONRPSDUWLPHQWHQ OLHJHQ(Q]\PHYRUGLHGLH15HGXNWLRQHQYRQ;HQRELRWLNDVRZRKOXQWHUDHUREHQDOVDXFKXQWHUDQDHUREHQ%HGLQJXQJHQNDWDO\VLHUHQN|QQHQ:HOFKHGHULQ7DEHOOHDXIJHIKUWHQDQDHUREDEODXIHQGHQ%LRWUDQVIRUPDWLRQHQWDWVlFKOLFKLQ YLYR DXIWUHWHQ XQG LQ ZHOFKHP $XVPD LVW MHGRFK IUDJOLFK 'LH /HEHU ZLUG DOV+DXSWPHWDEROLVLHUXQJVRUWSHUPDQHQWYRQVDXHUVWRIIUHLFKHP3IRUWDGHUEOXWGXUFKVSOWVRGDHLQHDXVUHLFKHQGH6DXHUVWRIIYHUVRUJXQJJHZlKUOHLVWHWLVW'LH5HGXNWLRQYRQ;HQRELRWLNDVWHKW MHGRFKLQ.RQNXUUHQ]]XGHQQXUDHUREDEODXIHQGHQ2[LGDWLRQHQ
(,1)h+581*,1',(%,275$16)250$7,21

GLH LP DOOJHPHLQHQ GXUFK GLH LQ GHU /HEHU KHUUVFKHQGHQ %HGLQJXQJHQ EHYRU]XJWZHUGHQ
7DEHOOH  JLEW ZHLWHUKLQ $XIVFKOX GDUEHU GD HLQ EHVWLPPWHV 6XEVWUDW YRQPHKUHUHQ (Q]\PHQ XPJHVHW]W ZHUGHQ NDQQ DEHU DXFK XPJHNHKUW HLQ HLQ]LJHV(Q]\PXQWHUVFKLHGOLFKH6XEVWUDWH]XPHWDEROLVLHUHQYHUPDJ






































































(Q]\P (OHNWURQHQGRQDWRU 6DXHUVWRIIEHGLQJXQJHQ )XQNWLRQHOOH*UXSSH /LWHUDWXU
1+\GUR[\$FHW\ODPLQRIOXRUHQ5HGXNWDVH
1$'+1$'3+&\VWHLQ*6+F'77G
DQDHUREDHURE VSH]LILVFK .LWDPXUD 7DWVXPL
F *OXWDWKLRQG 'LWKLRWKUHLWRO
0LNURVRPDOHVF\WRVROLVFKHVXQGPLWRFKRQGULDOHV(Q]\PV\VWHP
(Q]\P (OHNWURQHQGRQDWRU 6DXHUVWRIIEHGLQJXQJHQ )XQNWLRQHOOH*UXSSH /LWHUDWXU
&KLQRQ5HGXNWDVH 1$'3+&KLQRQ DQDHURE 12[LGH .LWDPXUDHW DO
 3K\VLRORJLVFKH%HGHXWXQJGHU5HGXNWLRQ1K\GUR[\OLHUWHU9HUELQGXQJHQ
%LRWUDQVIRUPDWLRQHQ VWLFNVWRIIKDOWLJHU IXQNWLRQHOOHU *UXSSHQ VLQG YRQ KRKHUWR[LNRORJLVFKHU XQG SKDUPDNRORJLVFKHU 5HOHYDQ] 1K\GUR[\OLHUWH 9HUELQGXQJHQEHVLW]HQ RIW JHQRWR[LVFKH (LJHQVFKDIWHQ EHVRQGHUV GLH12[\JHQLHUXQJ VFKZDFKEDVLVFKHU $U]QHLVWRIIH NDQQ ]X GHQ WR[LVFKHQ 3URGXNWHQ IKUHQ 6R IKUW GLH1+\GUR[\OLHUXQJ YRQ SULPlUHQ DURPDWLVFKHQ $PLQHQ XQG1$FHW\OVXEVWLWXLHUWHQ6lXUHDPLGHQ ]XPXWDJHQHQ0HWDEROLWHQ %HQ]DPLGR[LP ]HLJWH HEHQIDOOV LP$PHV7HVW HLQH JHULQJH 0XWDJHQLWlW XQG YHUXUVDFKWH (LQ]HOVWUDQJEUFKH LQ5DWWHQKHSDWR]\WHQ VRZLH '1$$PSOLILNDWLRQHQ LQ WUDQVIRUPLHUWHQ +DPVWHU]HOOHQ>&OHPHQWHWDOE@*XDQR[DEHQ]HLQ1K\GUR[\OLHUWHV*XDQLGLQGHULYDWHUZLHVVLFKHEHQIDOOVDOVPXWDJHQLP$PHV7HVW>&OHPHQWHWDO@)UGLHDOVSURGUXJV
(,1)h+581*,1',(%,275$16)250$7,21

HQWZLFNHOWHQ $PLGR[LPH KLQJHJHQ ZXUGH ELVKHU NHLQH 0XWDJHQLWlW QDFKJHZLHVHQ)UDURPDWLVFKH$PLQHLVWGHU:HJGHU%LRWR[LIL]LHUXQJDXIJHNOlUW









$EE 0HWDEROLVFKH $NWLYLHUXQJ YRQ PXWDJHQHQ XQG NDU]LQRJHQHQ SULPlUHQ$U\ODPLQHQXQG$PLQRD]RKHWHURF\FOHQ >&OHPHQW@
2E 1K\GUR[\OLHUWH 'HULYDWH YRQ VWDUN EDVLVFKHQ IXQNWLRQHOOHQ *UXSSHQ ZLH$PLGR[LPHLQlKQOLFKHU:HLVHELRWR[LIL]LHUWZHUGHQN|QQHQLVWELVKHUQLFKWEHZLHVHQZRUGHQ'DV6XOIDWXQG*OXFXURQLGGHV%HQ]DPLGR[LPVVLHKH$EEHUZLHVHQVLFK DOV QLFKWPXWDJHQ LP$PHV7HVW >&OHPHQWHW DO @ GLH $FHW\OYHUELQGXQJ]HLJWHKLQJHJHQPXWDJHQH(LJHQVFKDIWHQ >6DELQH/LQQH@7URW]GHPNDQQGLH5HGXNWLRQ1K\GUR[\OLHUWHU'HULYDWHDOV'HWR[LIL]LHUXQJDQJHVHKHQZHUGHQ
'LH VFKQHOOH 5FNUHGXNWLRQ GHU1K\GUR[\OLHUWHQ 0HWDEROLWHQ ]X GHQ XQWR[LVFKHQ$XVJDQJVYHUELQGXQJHQ VWHOOW VRPLW HLQHQ HIIL]LHQWHQ 'HWR[LIL]LHUXQJVPHFKDQLVPXVGDU ,Q YLYR .DQLQFKHQ XQG 5DWWH NRQQWH ]% HLQH UDVFKH 5HGXNWLRQ YRQ
(,1)h+581*,1',(%,275$16)250$7,21

%HQ]DPLGR[LP ]XP %HQ]DPLGLQ QDFKJHZLHVHQ ZHUGHQ 'LH $XVJDQJVYHUELQGXQJZDUQDFKRUDOHU*DEHQXULQVHKUJHULQJHQ0HQJHQXQGQXUQDFK9RUEHKDQGOXQJGHU3UREHQPLW *OXFXURQLGDVH VRZLH 6XOIDWDVH ]X GHWHNWLHUHQ >&OHPHQWHW DO D@'LHUDVFKH5FNUHGXNWLRQVFKW]WGHQ.|USHUYRUGHUPHWDEROLVFKHQ$NWLYLHUXQJ1K\GUR[\OLHUWHU 9HUELQGXQJHQ ]X SRWHQWLHOO NDU]LQRJHQHQ RGHU PXWDJHQHQ$U\OQLWUHQLXP,RQHQ (V ZLUG GLVNXWLHUW GD QXU VROFKH $PLQH HLQH NDU]LQRJHQH:LUNXQJ HQWIDOWHQ N|QQHQ GLH VFKOHFKW RGHU JDU QLFKW YRQ GHP UHGXNWLYHQ(Q]\PV\VWHP XPJHVHW]W ZHUGHQ XQG VR GHU 'HWR[LIL]LHUXQJ HQWJHKHQ >&OHPHQW@
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'DV .RQ]HSW GHU $PLGR[LPH DOV SURGUXJV IU $PLGLQH ZXUGH HUVWPDOV IU GDV3HQWDPLGLQ HQWZLFNHOW >&OHPHQWHW DO &OHPHQW @'DV'LDPLGR[LP GHV3HQWDPLGLQV3HQWR[LPZLUGQDFK RUDOHU*DEHLQYLYR5DWWHUDVFK]XP3HQWDPLGLQUHGX]LHUW ZHOFKHV GDUDXIKLQ VHLQH :LUNXQJ JHJHQ 7U\SDQRVRPHQ,QIHNWLRQHQ/HLVKPDQLD GRQRYDQL 6FKODINUDQNKHLW XQG 3QHXPRF\VWLV FDULQLL,QIHNWLRQHQHQWIDOWHQ NDQQ 'LH ]XVlW]OLFKH $FHW\OLHUXQJ GHU EHLGHQ$PLGR[LPIXQNWLRQHQ GHV3HQWR[LPVYHUEHVVHUW]XPHLQHQGLH/LSRSKLOLHGHU9HUELQGXQJ]XPDQGHUHQELHWHWVLHHLQHQZHLWHUHQ0HWDEROLVLHUXQJVVFKXW]ZRGXUFKGLHRUDOH%LRYHUIJEDUNHLWQRFKZHLWHU JHVWHLJHUW ZHUGHQ NRQQWH 'LH %LRWUDQVIRUPDWLRQ GHV 3HQWR[LPHVWHUV ]XP3HQWDPLGLQNRQQWHLQYLYR LP([SHULPHQWDQ5DWWHQJH]HLJWZHUGHQ>5LHFNHUW@
'DV IU3HQWDPLGLQHQWZLFNHOWH SURGUXJ3ULQ]LSZXUGHPLWWOHUZHLOH DXI YLHOH DQGHUH$U]QHLVWRIINDQGLGDWHQ EHUWUDJHQ $PLGLQH VLQG XD %HVWDQGWHLOH EOXWJHULQQXQJVKHPPHQGHU 3KDUPDND 'DV 'RSSHOSURGUXJ 6LEUDILEDQ LVW HLQ *O\FRSURWHLQ ,,E,,,D5H]HSWRU$QWDJRQLVWGHU)LUPD+RIIPDQQ/D5RFKHPLWHLQHU$PLGR[LPIXQNWLRQXQGHLQHP(VWHU6LEUDILEDQEHVLW]WHLQHJXWHRUDOH%LRYHUIJEDUNHLW>:LWWNHHWDO@'LHVHU $U]QHLVWRII VFKHLWHUWH MHGRFK LQ NOLQLVFKHQ6WXGLHQ GD HU QDFK RUDOHU*DEHPDQJHOQGH:LUNVDPNHLWEHVDXQGZHLWHUKLQNHLQHQ9RUWHLOJHJHQEHUGHU7KHUDSLHPLW$VSLULQHUEUDFKWH>7RSRO@




$PLGLQH *XDQLGLQH VRZLH $PLGLQRK\GUD]RQH ZHUGHQLQ YLYR .DQLQFKHQ 5DWWH0HQVFK GXUFK &\WRFKURP 3 (Q]\PH ]X LKUHQ1K\GUR[\OLHUWHQ 9HUELQGXQJHQR[LGLHUW 'LH 12[\JHQLHUXQJ GLHVHU 9HUELQGXQJHQ HUIROJW GXUFK HLQ &\WRFKURP3(Q]\P LP =XVDPPHQVSLHO PLW GHU 1$'3+&\WRFKURP 3 5HGXNWDVH ,P.DQLQFKHQZLUGGLH5HDNWLRQGXUFKGDV3,VRHQ]\P&NDWDO\VLHUW >&OHPHQWHWDOE@6RZRKO$PLGLQHDOVDXFK*XDQLGLQHZHUGHQLQPHQVFKOLFKHU/HEHUXDYRP&<3&1K\GUR[\OLHUW>&OHPHQWXQG-XQJ@)UGLHHQWVSUHFKHQGH1+\GUR[\OLHUXQJ  GHU $PLGLQRK\GUD]RQH LVW KLHU MHGRFK DXVVFKOLHOLFK GDV KXPDQH&<3$GDVYHUDQWZRUWOLFKH ,VRHQ]\P >&OHPHQWHWDO@'LH12[\JHQLHUXQJYRQ $PLGLQRK\GUD]RQHQ NDQQ GDKHU DXFK DOV 0DUNHUHDNWLRQ IU GLHVHV (Q]\PYHUZHQGHWZHUGHQ6RZRKO&<3&DOVDXFK&<3$VLQGLQHUKHEOLFKHP$XVPDDP)UHPGVWRIIPHWDEROLVPXVEHWHLOLJW
(LQH UDVFKH 5FNUHGXNWLRQ GHU 1K\GUR[\OLHUWHQ 0HWDEROLWHQ ]X LKUHQ$XVJDQJVYHUELQGXQJHQ NRQQWH QDFKJHZLHVHQ ZHUGHQ 'LHVH 5HGXNWLRQ OlXIWZHVHQWOLFK VFKQHOOHU DE DOV GLH2[LGDWLRQ VR GD GLH 5HGXNWLRQ LQ YLYR EHUZLHJW>&OHPHQWXQG=LPPHUPDQQ+DXSWPDQQHWDO@
1+\GUR[\JXDQLGLQH 1+\GUR[\DPLGLQRK\GUD]RQH VRZLH +\GUR[\ODPLQH ZHUGHQGXUFK GDV JOHLFKH(Q]\PV\VWHP UHGX]LHUWZLH$PLGR[LPH'LHVHV EHVWHKW DXV GHU1$'+&\WRFKURP E 5HGXNWDVH &\WRFKURP E XQG HLQHP 3(Q]\P 'LHVHV3,VRHQ]\PZXUGHDXV6FKZHLQHOHEHULVROLHUWXQGDOV]XU)DPLOLH&<3'JHK|ULJLGHQWLIL]LHUW (LQ ,VRHQ]\P GHU )DPLOLH &<3' ZXUGH KLHUPLW HUVWPDOV DXV6FKZHLQHOHEHUJHUHLQLJW VRGDNHLQHQlKHUH=XRUGQXQJGHV ,VRHQ]\PVJHWURIIHQZHUGHQNRQQWH>/RPE@
'DUDXIKLQ ZXUGH PLW GHU JOHLFKHQ 5HLQLJXQJVYRUVFKULIW YHUVXFKW GDV IU GLH15HGXNWLRQ LQ KXPDQHU /HEHU YHUDQWZRUWOLFKH (Q]\PV\WHP ]X LVROLHUHQ >5LHFNHUW %HKUHQV @ $XFK LP 0HQVFKHQ ZLUG GLH 5HGXNWLRQ1K\GUR[\OLHUWHU9HUELQGXQJHQGXUFKHLQ(Q]\PV\VWHPDXV&\WRFKURPEE5HGXNWDVHXQGHLQHP3(Q]\P NDWDO\VLHUW 'DV HQWVSUHFKHQGH KXPDQH &\WRFKURP 3(Q]\PNRQQWH MHGRFKELVODQJQLFKWHLQGHXWLJ LGHQWLIL]LHUWZHUGHQ'DVRZRKOGLH ,VROLHUXQJ
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GLHVHV(Q]\PVDXVKXPDQHUDOVDXFKDXV6FKZHLQHOHEHUPLWGHUJOHLFKHQ9RUVFKULIWJHODQJZlUHGLH9HUPXWXQJQDKHOLHJHQGGDHVVLFKDXFKLP0HQVFKHQXPHLQHQ9HUWUHWHU GHU )DPLOLH ' KDQGHOW 'DV GHP &<3' DXV GHP 6FKZHLQ DQDORJHKXPDQH ,VRHQ]\P ZlUH &<3' ZHOFKHV HEHQIDOOV HLQH JURH 5ROOH LP;HQRELRWLNDVWRIIZHFKVHO VSLHOW 'LH %HWHLOLJXQJ GLHVHV ,VRHQ]\PV NRQQWH ]XYRUMHGRFK GXUFK GHQ (LQVDW] YRQ &<3'GHIHNWHQ 0LNURVRPHQ VRZLH$QWLN|USHUVWXGLHQ DXVJHVFKORVVHQ ZHUGHQ >0|OOHU @ 'LH SDUWLHOOH$PLQRVlXUHVHTXHQ]DQDO\VHGHUJHUHLQLJWHQ%HQ]DPLGR[LP5HGXNWDVHDXVKXPDQHU/HEHUHUJDEHLQHKRKHhEHUHLQVWLPPXQJPLWGHP&\WRFKURP3,VRHQ]\P$DEHUDXFKPLW&<3$XQG&<3$'LHKXPDQH%HQ]DPLGR[LP5HGXNWDVHZDUZHLWHUKLQ LQ GHU /DJH GLH 0DUNHUDNWLYLWlW GHV &<3$ GLH +\GUR[\OLHUXQJ YRQ&XPDULQGXUFK]XIKUHQ>5LHFNHUW%HKUHQV@(LQHQGJOWLJHU%HZHLVIUGLH ,GHQWLIL]LHUXQJ GHV KXPDQHQ 1UHGXNWLYHQ (Q]\PV\VWHPV ]% GXUFK$QWLN|USHUVWXGLHQVWHKWMHGRFKQRFKDXV=XGHPNRQQWHELVKHUQLFKWHLQGHXWLJJHNOlUWZHUGHQ REDXFKZHLWHUH(Q]\PH LQ GHU /DJH VLQG GLH5HGXNWLRQ1K\GUR[\OLHUWHU9HUELQGXQJHQ]XNDWDO\VLHUHQ
)U GLH 0RGHOOVXEVWDQ] %HQ]DPLGR[LP ZXUGH LP $UEHLWVNUHLV &OHPHQW QHEHQ1UHGXNWLYHQ 3KDVH ,%LRWUDQVIRPDWLRQ DXFK HLQH 8QWHUVXFKXQJ YRQ 3KDVH ,,0HWDEROLWHQ GXUFKJHIKUW +LHUEHL ]HLJWH VLFK GD LQ +HSDWRF\WHQ VRZRKO GDV%HQ]DPLGR[LP2VXOIDW DOVDXFKGDV2JOXFXURQLGJHELOGHWZLUG%HLGH 0HWDEROLWHQEHVLW]HQ ZHGHU WR[LVFKH QRFK PXWDJHQH (LJHQVFKDIWHQ 'DV %HQ]DPLGR[LP2DFHWDW ZHOFKHV VLFK LP $PHV7HVW DOV PXWDJHQ HUZLHV NRQQWH MHGRFK QLFKWQDFKJHZLHVHQ ZHUGHQ 'LH .RQMXJDWLRQ YRQ %HQ]DPLGR[LP PLW 6XOIDW XQG*OXFXURQLG NDQQ VRPLW DOV 'HWR[LIL]LHUXQJVUHDNWLRQ HLQJHVWXIW ZHUGHQ>&OHPHQWHWDO@$OOH%LRWUDQVIRUPDWLRQHQGHU0RGHOOVXEVWDQ]%HQ]DPLGR[LPVLQGLQ$EELOGXQJ]XVDPPHQJHIDW
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& 1 2+1+ +





& 1 21+ + VXOIDW
& 1 21+ + JOXFXURQLG%HQ]DPLGR[LP2JOXFXURQLG %HQ]DPLGR[LP2VXOIDW

  
$EE 3KDVH, XQG3KDVH,,0HWDEROLVPXVYRQ%HQ]DPLGLQXQG%HQ]DPLGR[LP 12[\JHQLHUXQJ YRQ %HQ]DPLGLQ  15HGXNWLRQ YRQ %HQ]DPLGR[LP *OXFXURQLGLHUXQJYRQ%HQ]DPLGR[LP6XOIDWLHUXQJYRQ%HQ]DPLGR[LP
 =LHOVHW]XQJ
9RUDQJHJDQJHQH$UEHLWHQNRQQWHQHLQPLNURVRPDOHV(Q]\PV\VWHPDXV&\WRFKURPE1$'+&\WRFKURPE 5HGXNWDVHXQGHLQHP3(Q]\P LGHQWLIL]LHUHQZHOFKHVIUGLH5HGXNWLRQ1K\GUR[\OLHUWHU9HUELQGXQJHQLQ6FKZHLQHOHEHUYHUDQWZRUWOLFKLVW(LQH HLQGHXWLJH =XRUGQXQJ GHV EHWHLOLJWHQ KXPDQHQ &\WRFKURP 3,VRHQ]\PVNRQQWH MHGRFK QRFK QLFKW JHWURIIHQZHUGHQ ,P+LQEOLFN DXI GLH WR[LNRORJLVFKH XQGSKDUPDNRORJLVFKH 5HOHYDQ] YRQ $PLGR[LPHQ ZHOFKH VLFK DOV SURGUXJV YRQ$U]QHLVWRIIHQ PLW $PLGLQIXQNWLRQ ]XU 9HUEHVVHUXQJ GHU RUDOHQ %LRYHUIJEDUNHLWEHZlKUWKDEHQLVWHVYRQJURHU:LFKWLJNHLWGDVEHWHLOLJWHKXPDQH3,VRHQ]\P]XLGHQWLIL]LHUHQ1XUVRN|QQHQP|JOLFKHDXIWUHWHQGH,QWHUDNWLRQHQYRQ$U]QHLVWRIIHQEHLLKUHU(QWZLFNOXQJYRUDXVJHVDJWZHUGHQ
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'HQ JU|WHQ $QWHLO DP ;HQRELRWLNDPHWDEROLVPXV EHVLW]W &<3$ (LQ $U]QHLVWRIIGHUGXUFKGLHVHV(Q]\PYHUVWRIIZHFKVHOWZLUGIKUWPLWKRKHU:DKUVFKHLQOLFKNHLW]X,QWHUDNWLRQHQ ZHQQ JOHLFK]HLWLJ DQGHUH $U]QHLVWRIIH HLQJHQRPPHQ ZHUGHQ 'LHVH,QWHUDNWLRQNDQQLQYLHOHQ)lOOHQ]XP6FKHLWHUQGHV$U]QHLVWRIIVLQNOLQLVFKHQ6WXGLHQEHLWUDJHQ6RPLWZXUGHGLH8PVHW]XQJPLWJHUHLQLJWHP&<3$ LQGLH6WXGLHQPLWHLQEH]RJHQV.DSLWHO'DYRUKHUJHKHQGH8QWHUVXFKXQJHQHLQH%HWHLOLJXQJYRQ&<3$ DQ GHU 0HWDEROLVLHUXQJ YRQ $PLGR[LPHQ ]X $PLGLQHQ HUEUDFKWHQEHVFKlIWLJWVLFKGLHYRUOLHJHQGH$UEHLWHEHQIDOOVPLWGHU,VROLHUXQJYRQ&<3$DXVKXPDQHU /HEHU QDFK OLWHUDWXUEHNDQQWHU 9RUVFKULIW (LQ 9HUJOHLFK GLHVHV ,VRHQ]\PVPLW GHU KXPDQHQ %HQ]DPLGR[LP5HGXNWDVH VROO GXUFKJHIKUW ZHUGHQ XP GLH,GHQWLWlWGHV1UHGXNWLYHQ(Q]\PV\VWHPVLQPHQVFKOLFKHU/HEHUHQGJOWLJ]XNOlUHQV.DSLWHO
hEHU GHQ 0HFKDQLVPXV GHU %HQ]DPLGR[LP5HGXNWDVH LVW ELVKHU ZHQLJ EHNDQQW:HLWHUH 6WXGLHQ ]XU $XINOlUXQJ GHV 0HFKDQLVPXV GHU 5HGXNWLRQ1K\GUR[\OLHUWHU9HUELQGXQJHQ VRZLH 6WUXNWXU$NWLYLWlWV%H]LHKXQJHQ YHUVFKLHGHQHU SDUDVXEVWLWXLHUWHU %HQ]DPLGR[LPH VROOHQ 9RUDXVVDJHQ GDUEHU ]XODVVHQ ZLH JXW HLQ$U]QHLVWRIIYRQGLHVHP(Q]\PV\VWHPUHGX]LHUWZLUG0LWJHUHLQLJWHQ(Q]\PV\VWHPHQVRZLHPLW6FKZHLQHOHEHUPLNURVRPHQ VROOHQ8PVHW]XQJHQPLW YHUVFKLHGHQHQSDUDVXEVWLWXLHUWHQ%HQ]DPLGR[LPHQHUIROJHQXPGHQ(LQIOXGHV6XEVWLWXHQWHQLQSDUD6WHOOXQJ DXI GLH 5HGXNWLRQ ]X EHUSUIHQ +LHUIU VROOHQ 6XEVWLWXHQWHQ PLWXQWHUVFKLHGOLFKHQ HOHNWURQLVFKHQ (IIHNWHQ HOHNWURQHQ]LHKHQG XQG HOHNWURQHQVFKLHEHQG YHUZHQGHWZHUGHQ V.DSLWHO )UGLH(QWZLFNOXQJQHXHU$PLGR[LPHDOV SURGUXJV IU $PLGLQH LVW HV ZLFKWLJ GLH %HHLQIOXVVXQJ GHU 5HGXNWLRQ GXUFKEHVWLPPWHIXQNWLRQHOOH*UXSSHQ]XNHQQHQ
'D GLH1UHGXNWLYHQ (Q]\PV\VWHPH DXV GHP 6FKZHLQ XQG LP 0HQVFKHQ lKQOLFKDXIJHEDXW VLQG XQG PLW KRKHU :DKUVFKHLQOLFKNHLW GHQ JOHLFKHQ NDWDO\WLVFKHQ0HFKDQLVPXV YHUZHQGHQ GLHQW HUVWHUHV DOV LGHDOHV 0RGHOO IU ZHLWHUH 6WXGLHQ$XIJUXQG GHU EHVVHUHQ 9HUIJEDUNHLW GHV 1UHGXNWLYHQ (Q]\PV\VWHPV DXV6FKZHLQHOHEHU VROOHQ KLHUDXV ]XQlFKVW DOOH GUHL HUIRUGHUOLFKHQ .RPSRQHQWHQ&\WRFKURPEE5HGXNWDVHXQG&<3'JHUHLQLJWZHUGHQ
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$OOHOH 3URWHLQ 9HUlQGHUXQJHQ (Q]\PDNWLYLWlW /LWHUDWXU
&<3$$ &<3$ NHLQH QRUPDO <DPDQRHWDO
&<3$% &<3$ ,QYHUVLRQDP(QGH 2VFDUVRQ HWDOE$UL\RVKLHWDO
&<3$; &<3$ &<3$ *HQYHUGRSSHOXQJ 5DRHWDO
&<3$ &<3$ 17$XVWDXVFK7!$ NHLQH <DPDQRHWDO+DGLGLHWDO2VFDUVRQHWDO&<3$ &<3$ &<3$&<3$+\EULG " )HUQDQGH]6DOJXHURHWDO
&<3$$ &<3$'HOHWLRQ NHLQH 2VFDUVRQHWDOD1XQR\DHWDO$UL\RVKLHWDO
&<3$% &<3$'HOHWLRQ NHLQH 1XQR\DHWDO&<3$& ,GHQWLVFKPLW&<3$$
&<3$' &<3$'HOHWLRQ NHLQH 2VFDUVRQHWDOE
&<3$ &<3$ 17$XVWDXVFK*!7 NHLQH 2VFDUVRQHWDOE
&<3$ &<3$ 17$XVWDXVFK*!$ YHUPLQG .LWDJDZDHWDO&<3$ &<3$ 17$XVWDXVFK7!&,QYHUVLRQDP(QGH










&<3$ &<3$ 17$XVWDXVFK7!& YHUPLQG 'DLJRHWDOLQ9RUEHUHLWXQJ
 LQYLYR $NWLYLWlW LQYLWUR $NWLYLWlW17 1XNOHRWLG
hEHUGLH39DULDQWH$KHUUVFKWQRFK8QHLQLJNHLW9HUEHVVHUWH0HWKRGHQGHU*HQRW\SLVLHUXQJ ZXUGHQ HQWZLFNHOW PLW GHQHQ VLFK GLHVH )RUP GHV $3RO\PRUSKLVPXVQLFKWPHKUQDFKZHLVHQOLH'DKHUJHKWPDQKHXWHGDYRQDXVGDHV VLFK OHGLJOLFK XP HLQ $UWHIDNW GHU IUKHU YHUZHQGHWHQ *HQLGHQWLIL]LHUXQJV0HWKRGHQ KDQGHOW XQG GDV&<3$ GDKHU QLFKW QDWUOLFK YRUNRPPW >3DVFKNHHWDO@(UVWNU]OLFKZXUGHHLQHY|OOLJQHXDUWLJH9DULDQWHGHV&<3$*HQVHQWGHFNW%HLP&<3$ IKUW GHU $XVWDXVFK HLQHV 1XNOHRWLGV LP 3URPRWRU GHV *HQV ]XU0RGXODWLRQGHU*HQH[SUHVVLRQ(VHQWVWHKWHLQYROOVWlQGLJDNWLYHV(Q]\PMHGRFKLQZHVHQWOLFKJHULQJHUHU0HQJH7UlJHUGLHVHV*HQVHQWZLFNHOQ LQHWZDQXUGHU(Q]\PDNWLYLWlWGHV :LOGW\SVREZRKOLGHQWLVFKH(Q]\PHH[SULPLHUWZHUGHQ>3LWDUTXHHWDO@
/lQGHUEHUJUHLIHQGH 6WXGLHQ KDEHQ JH]HLJW GD QLFKW QXU LQWHULQGLYLGXHOOH8QWHUVFKLHGHLP&<3$*HQRW\SXQGLQGHU(Q]\PDNWLYLWlWDXIWUHWHQVRQGHUQDXFKLQWHUHWKQLVFKH 6R NRPPW HV EHLVSLHOVZHLVH LQ GHU DVLDWLVFKHQ %HY|ONHUXQJ ]XU$QKlXIXQJYRQ ,QGLYLGXHQPLWHLQHUYHUPLQGHUWHQ(Q]\PDNWLYLWlWGHQVRJHQDQQWHQÄSRRUPHWDEROL]HUQ³ >2VFDUVRQ@(LQH8UVDFKHGLHVHVYHUlQGHUWHQ3KlQRW\SVZLUG HEHQIDOOV LP $XIWUHWHQ JHQHWLVFKHU 3RO\PRUSKLVPHQ JHVHKHQ 7DWVlFKOLFK
,62/,(581*'(5+80$1(1%(1=$0,'2;,05('8.7$6(

WUDJHQ  GHU -DSDQHU GDV $ $OOHO ZRGXUFK VLH HLQH YHUPLQGHUWH (Q]\P$NWLYLWlWEHVLW]HQ >.LWDJDZDHWDO@(EHQVRVLQGGHU$VLDWHQ7UlJHUGHU 9DULDQWH &<3$ XQG HLQ JOHLFKHU 3UR]HQWVDW] GLHVHU %HY|ONHUXQJ GHV&<3$EHLGHUHV]XHLQHUYHUPLQGHUWHQ$([SUHVVLRQNRPPW>3LWDUTXHHWDO@ =XGHP LVW GDV 9RUNRPPHQ GHV $OOHOV &<3$ LQ GLHVHU%HY|ONHUXQJVJUXSSHJHKlXIW>2VFDUVRQ@%HVRQGHUVGLH*UXSSHGHU.DXNDVLHULVW YRQ VROFKHQ 0XWDWLRQHQ GLH ]XP )HKOHQ MHJOLFKHU &<3$$NWLYLWlW IKUHQN|QQHQEHWURIIHQ >2UWL]GH0RQWHOODQR@'HUJHQHWLVFKH3RO\PRUSKLVPXVGHV&<3$ WULWW EHL (XURSlHUQ KLQJHJHQ QXU VHKU VHOWHQ DXI /HGLJOLFK   GHUHXURSlLVFKHQ%HY|ONHUXQJVLQG7UlJHUGHV&<3$>2VFDUVRQ@
'HUVWDUNVFKZDQNHQGH&<3$*HKDOWLQKXPDQHU/HEHUNDQQMHGRFKDXFKDQGHUH8UVDFKHQEHVLW]HQ(LQLJH$U]QHLVWRIIHVRZLH8PZHOWIDNWRUHQN|QQHQGLH&<3$$NWLYLWlWPRGXOLHUHQ(EHQVRNDQQHVGXUFKHLQH/HEHU]LUUKRVHHLQH+HSDWLWLVRGHUDQGHUHPDOLJQH/HEHUHUNUDQNXQJHQ]XU ,QGXNWLRQGLHVHV3,VRHQ]\PVNRPPHQ>1LHPHOlHWDO2VFDUVRQ@
'LH*HQUHJXODWLRQVPHFKDQLVPHQGHV&<3$VLQGELVKHUXQEHNDQQW(UVWH6WXGLHQGHXWHQMHGRFKGDUDXIKLQGDHLQF\WRVROLVFKHV3URWHLQKLHUDQEHWHLOLJW LVWZHOFKHVDQGLHP51$GHV&<3$ELQGHWXQGGLHVHVRPLWVWDELOLVLHUW>*LOPRUHHWDO@
3 $(Q]\PH NDWDO\VLHUHQ HLQH 9LHO]DKO DQ 5HDNWLRQHQ %HLVSLHOVZHLVH LVW&<3$ DQ GHU 2'HHWK\OLHUXQJ YRQ (WKR[\FXPDULQ EHWHLOLJW >*UHHQOHH XQG3RODQG @ $XIJUXQG GHV JHULQJHQ *HKDOWV LQ GHU /HEHU VSLHOW GDV &<3$MHGRFK IU GLHVH 5HDNWLRQ LQ YLYR YHUPXWOLFK HLQH HKHU XQWHUJHRUGQHWH 5ROOH>6KLPDGDHWDO@'LH +\GUR[\OLHUXQJ YRQ &XPDULQ ZLUG KLQJHJHQ EHUZLHJHQG GXUFK GLHVHV,VRHQ]\P NDWDO\VLHUW ZRGXUFK GLH 5HDNWLRQ DOV 0DUNHU$NWLYLWlW IU &<3$YHUZHQGHW ZHUGHQ NDQQ >*UHHQOHH XQG 3RODQG @ %HL GHP KLHUEHL JHELOGHWHQ0HWDEROLWHQGHP+\GUR[\FXPDULQKDQGHOWHVVLFKXPHLQHVWDUN IOXRUHV]LHUHQGH9HUELQGXQJ GLH PLWWHOV IOXRULPHWULVFKHU 0HYHUIDKUHQ VHKU VHOHNWLY TXDQWLIL]LHUWZHUGHQNDQQ$EE
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2 2&XPDULQ 2+ 2 2+\GUR[\FXPDULQ
&<3$35HGXNWDVH1$'3+
$EE &XPDULQ+\GUR[\OLHUXQJDOV0DUNHUDNWLYLWlWIU&<3$
'LH +\GUR[\OLHUXQJ GHV &XPDULQV ZXUGH EHUHLWV LQ 0lXVHQ VRZRKO LQ/HEHUPLNURVRPHQ DOV DXFK LQ /HEHUPLWRFKRQGULHQ QDFKJHZLHVHQ ZREHL GLHPLWRFKRQGULDOH$NWLYLWlWELV]XK|KHUODJ>+RQNDNRVNLHWDO@
'XUFK&<3$ZHUGHQ]DKOUHLFKH$U]QHLVWRIIHZLHEHLVSLHOVZHLVHGDV$QDOJHWLNXP$FHWDPLQRSKHQ>&KHQHWDO @GDV$QWLNRQYXOVLYXP9DOSURLQVlXUH>6DGHTXHHWDO @ VRZLHGDV&\WRVWDWLNXP7HJDIXUELRWUDQVIRUPLHUW7HJDIXU LVW HLQSURGUXJGHV)OXRURXUDFLOVGHVVHQ$NWLYLHUXQJXQWHUDQGHUHPGXUFK&<3$HUIROJWZREHLKLHUVWDUNH LQWHULQGLYLGXHOOH6FKZDQNXQJHQDXIWUHWHQN|QQHQ >.RPDWVXHWDO0XUD\DPDHWDO@
%LRWUDQVIRUPDWLRQVUHDNWLRQHQGLHGXUFK&<3$NDWDO\VLHUWZHUGHQN|QQHQDXFK]XWR[LVFKHQ0HWDEROLWHQ IKUHQ6RZHUGHQHLQLJH=ZLVFKHQSURGXNWHGHUFKHPLVFKHQ,QGXVWULH ZLH EHLVSLHOVZHLVH $ONR[\HWKHU >/H *DO HW DO @ RGHU 'LPHWK\ODQLOLQ>*DQHWDO@GXUFK&<3$]XSRWHQWLHOOWR[LVFKHQ9HUELQGXQJHQPHWDEROLVLHUW
$EHUDXFKGLH$NWLYLHUXQJHLQLJHU3URNDU]LQRJHQHZLH1LWURVDPLQHRGHU$IODWR[LQ%NRQQWH IU GDV &<3$ QDFKJHZLHVHQ ZHUGHQ 1LWURVDPLQH VLQG LP 7DEDNUDXFKHQWKDOWHQ N|QQHQ DEHU DXFK GXUFK %LRWUDQVIRUPDWLRQ YRQ HLQLJHQ /HEHQVPLWWHOQVRZLH.RVPHWLND$U]QHLVWRIIHQXQG3HVWL]LGHQHQWVWHKHQ'LH5ROOHGHV&<3$IUGLH .UHEVHQWVWHKXQJ GXUFK $NWLYLHUXQJ YRQHLQLJHQ 1LWURVDPLQHQ ZLUG GLVNXWLHUWNRQQWHELVODQJDEHUQRFKQLFKWEHZLHVHQZHUGHQ0|JOLFKHUZHLVHNRPPWHVEHLGHQVRJHQDQQWHQ ÄSRRU PHWDEROL]HUQ³ ]X HLQHU YHUPLQGHUWHQ $NWLYLHUXQJ VROFKHU
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9HUELQGXQJHQXQGGDGXUFK]XHLQHPJHVHQNWHQ.UHEVULVLNR:HLWHUH6WXGLHQKLHU]XVWHKHQMHGRFKQRFKDXV>.XVKLGDHWDO@'XUFKGHQJHULQJHQ*HKDOWDQ&<3$LQKXPDQHU/HEHUVFKHLQWGLHVHV,VRHQ]\PHLQHQHKHUJHULQJHQ%HLWUDJ]XGHQJHQDQQWHQ$NWLYLHUXQJHQ]X OHLVWHQGHU MHGRFK]% GXUFK (Q]\PLQGXNWLRQ HUKHEOLFK JHVWHLJHUW ZHUGHQ NDQQ >2UWL] GH0RQWHOODQR@*HULFKWHWH0XWDWLRQHQVROOHQZHLWHUHQ$XIVFKOXEHUGLH5ROOHGHV&<3$IUGHQ;HQRELRWLND0HWDEROLVPXVEULQJHQ>1DNDPXUDHWDO@





$EE %HGHXWXQJ GHV JHQHWLVFKHQ 3RO\PRUSKLVPXV GHV &<3$ IU GLH%LRWUDQVIRUPDWLRQYRQ1LNRWLQXQG1LWURVDPLQHQ
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0DQ HUKRIIW VLFK GXUFK +HPPXQJ GHV &<3$,VRHQ]\PV HLQH QHXH )RUP GHU5DXFKHUHQWZ|KQXQJ HQWZLFNHOQ ]X N|QQHQ 0HWKR[\SVRUDOHQ $EE LVW HLQSRWHQWHU 6XL]LG,QKLELWRU GHV &<3$ >.RHQLJV HW DO @ ,Q HLQHU HUVWHQNOLQLVFKHQ 6WXGLH NRQQWH HLQ UHGX]LHUWHV 5DXFKYHUKDOWHQ GXUFK *DEH GLHVHV+HPPVWRIIV JH]HLJW ZHUGHQ >6HOOHUVHW DO @ %HL HLQPDOLJHU RUDOHU *DEH YRQ0HWKR[\SVRUDOHQ NRQQWH LQ YLYR MHGRFK NHLQH EHIULHGLJHQGH +HPPXQJ GHU $$NWLYLWlWHU]LHOWZHUGHQ'LHVHVIKUWPDQDXIHLQHQ]XKRKHQILUVWSDVV(IIHNWGLHVHU9HUELQGXQJ]XUFNGLHVLFKGDGXUFKQLFKWLQDXVUHLFKHQGHU.RQ]HQWUDWLRQLP.|USHUEHILQGHW>.KDUDVKHWDO@
2 2 220H
$EE 0HWKR[\SVRUDOHQDOV&<3$,QKLELWRU










/DQJH=HLWJDOWGDV&<3$DOVGHUHLQ]LJH9HUWUHWHUGHU&<3$8QWHUIDPLOLHLQGHUKXPDQHQ/HEHU >2UWL]GH0RQWHOODQR@ ,Q]ZLVFKHQNRQQWHQDEHU]ZHLZHLWHUH9HUWUHWHUGLHVHU8QWHUIDPLOLHLGHQWLIL]LHUWZHUGHQ'DV,VRHQ]\P&<3$LVW]XPLW GHU$PLQRVlXUHVHTXHQ]GHV&<3$ LGHQWLVFK&<3$ LVW MHGRFK NDWDO\WLVFKLQDNWLYGDHVNHLQ+lPJHUVW]XLQNRUSRULHUHQYHUPDJ>/HZLV@(UVWNU]OLFKJHODQJGLH.ORQLHUXQJXQG([SUHVVLRQGHV&<3$GHVVHQ*HQDXIGHPJOHLFKHQ&KURPRVRPORNDOLVLHUWLVWZLHGDVIU&<3$XQG&<3$&<3$VFKHLQW HLQH EHUODSSHQGH6XEVWUDWVSH]LILWlWPLW&<3$ ]XEHVLW]HQ6R LVW HV LQGHQ0HWDEROLVPXVYRQ&XPDULQ1LNRWLQ&RWLQLQVRZLHHLQLJHU1LWURVDPLQHLQYROYLHUW>6XHWDO@&<3$NRPPWLQHUVWHU/LQLHLQGHU/HEHUYRU>2UWL]GH0RQWHOODQR@&<3$ZLUGKLQJHJHQEHUZLHJHQGLQGHUQDVDOHQ0XNRVDJHELOGHW>6XHWDO @:HLWHUH*HPHLQVDPNHLWHQ VRZLH8QWHUVFKLHGH EHLGHU ,VRHQ]\PH VROOHQGXUFKQDFKIROJHQGH6WXGLHQDXIJHGHFNWZHUGHQ
 6WDQGGHU9RUDUEHLWHQ
'LH 5HGXNWLRQ YRQ %HQ]DPLGR[LPHQ ZLUG LP 6FKZHLQ GXUFK HLQ (Q]\PV\VWHPNDWDO\VLHUW ZHOFKHV DXV GHU 1$'+&\WRFKURP E 5HGXNWDVH &\WRFKURP E VRZLHGHP 3,VRHQ]\P ' EHVWHKW $XFK LP 0HQVFKHQ NRQQWH GLH 5HGXNWLRQ1K\GUR[\OLHUWHU9HUELQGXQJHQQDFKJHZLHVHQZHUGHQVX+LHUNRQQWHMHGRFKGDVYHUDQWZRUWOLFKH(Q]\PV\VWHPELVODQJQLFKWHLQGHXWLJLGHQWLIL]LHUWZHUGHQ
(UVWH 6WXGLHQ NRQQWHQ GLH 5HGXNWLRQ YRQ1+\GUR[\SHQWDPLGLQ ]XP 3HQWDPLGLQ>-XQJ @ LQ KXPDQHQ /HEHUPLNURVRPHQ ]HLJHQ (EHQVR HUIROJWH GLH%LRWUDQVIRUPDWLRQ GHV %HQ]DPLGR[LPV ]XP %HQ]DPLGLQ GXUFK YHUVFKLHGHQH ]XYRUFKDUDNWHULVLHUWHKXPDQH/HEHUSUREHQ>/RPE@(LQH.RUUHODWLRQVDQDO\VHEHLGHU8PVHW]XQJHQ HUJDE GD VRZRKO 3HQWDPLGLQ DOV DXFK %HQ]DPLGR[LP PLW KRKHU:DKUVFKHLQOLFKNHLWGXUFKGDVJOHLFKH(Q]\PV\VWHPUHGX]LHUWZHUGHQ>/RPE@(LQ GHP 6FKZHLQ DQDORJHV (Q]\PV\VWHP DXV &\WRFKURP E E5HGXNWDVH XQGHLQHP 3(Q]\P NRQQWH DXFK LP 0HQVFKHQ DOV ZDKUVFKHLQOLFK DQJHVHKHQZHUGHQ
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'LH %HWHLOLJXQJ HLQHV KXPDQHQ 3(Q]\PV DQ GHU 5HGXNWLRQ1K\GUR[\OLHUWHU9HUELQGXQJHQ NRQQWH DQKDQG HLQHU ,QKLELWRUVWXGLH PLW 2FW\ODPLQ HLQHPXQVSH]LILVFKHQ NRPSHWLWLYHQ +HPPVWRII GHV &<3 QDFKJHZLHVHQ ZHUGHQ>0|OOHU@,Q 6FKZHLQHOHEHUPLNURVRPHQ JHK|UW GDV IU GLH 5HGXNWLRQ YHUDQWZRUWOLFKH 3,VRHQ]\P ]XU 8QWHUIDPLOLH &<3' 'HU HLQ]LJH 9HUWUHWHU GLHVHU 8QWHUIDPLOLH LP0HQVFKHQLVWGDV&<3'(LQH%HWHLOLJXQJGLHVHV,VRHQ]\PVNRQQWHMHGRFKGXUFKGHQ (LQVDW] GHV VSH]LILVFKHQ +HPPVWRIIV &KLQLGLQ VRZLH HLQHV SRO\NORQDOHQ$QWLN|USHUV JHJHQ&<3'DXVJHVFKORVVHQZHUGHQ(EHQVR NRQQWHHLQHHIHNWLYH5HGXNWLRQ YRQ %HQ]DPLGR[LP LQ 'GHIHNWHQ 0LNURVRPHQ JH]HLJW ZHUGHQ GLHGLHVHV,VRHQ]\PQLFKWHQWKLHOWHQ>0|OOHU@'LH $QZHVHQKHLW HLQHV SRO\NORQDOHQ $QWLN|USHUV JHJHQ &<3( RGHU HLQHVPRQRNORQDOHQ $QWLN|USHUV JHJHQ &<3$ IKUWH HEHQIDOOV ]X NHLQHU (UQLHGULJXQJGHU8PVHW]XQJVUDWHYRP%HQ]DPLGR[LP>0|OOHU@,QHLQHPZHLWHUHQ9HUVXFKGLHKXPDQH%HQ]DPLGR[LP5HGXNWDVH]X LGHQWLIL]LHUHQZXUGH GLH 5HGXNWDVH$NWLYLWlW PLW IROJHQGHQ UHNRPELQDQW H[SULPLHUWHQ 3,VRHQ]\PHQ LP UHNRQVWLWXLHUWHQ 6\VWHP EHUSUIW &<3$ &<3$ &<3$&<3%&<3&&<3'9DO&<3'0HW&<3(&<3$VRZLH&<3$)D*HQWHVW'LH3(Q]\PHZXUGHQLQ/\PSKREODVWHQ]XU([SUHVVLRQJHEUDFKWLQ GHQHQ JOHLFK]HLWLJ GLH 1$'3+&\WRFKURP 3 5HGXNWDVH FRH[SULPLHUW ZXUGH.HLQHVGLHVHUJHQWHFKQLVFKKHUJHVWHOOWHQ3(Q]\PHZDU LP=XVDPPHQVSLHOPLW&\WRFKURPE XQGE5HGXNWDVHLQGHU/DJHGLH0RGHOOVXEVWDQ]%HQ]DPLGR[LP]XUHGX]LHUHQ>0|OOHU@
'DUDXIKLQ YHUVXFKWHQ 5LHFNHUW XQG %HKUHQV GLH %HQ]DPLGR[LP5HGXNWDVH DXVKXPDQHQ /HEHUPLNURVRPHQ ]X LVROLHUHQ 'DEHL ZXUGH GLH JOHLFKH 0HWKRGHYHUZHQGHW ZLH EHUHLWV IU GLH 5HLQLJXQJ GHU %HQ]DPLGR[LP5HGXNWDVH DXV GHP6FKZHLQ EHVFKULHEHQ >&OHPHQWHW DO @ (V JHODQJ GLH ,VROLHUXQJ HLQHV3,VRHQ]\PV DXV KXPDQHQ /HEHUPLNURVRPHQ PLW HLQHP0ROHNXODUJHZLFKW YRQ HWZD N'D ZHOFKHV QDFK 5HGXNWLRQ PLW 1D'LWKLRQLW HLQ W\SLVFKHV &2'LIIHUHQ]VSHNWUXPELOGHWH'LHVHVKXPDQH3(Q]\PZDUQXULP=XVDPPHQVSLHOPLW&\WRFKURPE XQGGHUE5HGXNWDVH LQGHU/DJH%HQ]DPLGR[LP]XUHGX]LHUHQ'LH8PVHW]XQJVUDWHQODJHQGDEHLHWZDXPGHQ)DNWRUQLHGULJHUDOVIUGDVDXVGHP 6FKZHLQ LVROLHUWH (Q]\PV\VWHP 'LH KXPDQH %HQ]DPLGR[LP5HGXNWDVH ZDU
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HEHQIDOOV VDXHUVWRIIXQDEKlQJLJ XQG EHYRU]XJWH 1$'+ JHJHQEHU 1$'3+ DOV&RVXEVWUDWIUGLH5HGXNWLRQ>%HKUHQV5LHFNHUW@(LQH $PLQRVlXUHVHTXHQ]DQDO\VH ]ZHLHU (Q]\PIUDJPHQWH GHV LVROLHUWHQ 3URWHLQVHUJDE HLQH YROOVWlQGLJH hEHUHLQVWLPPXQJPLW GHP3,VRHQ]\P $ 'DUDXIKLQZXUGH GLH KXPDQH %HQ]DPLGR[LP5HGXNWDVH DXI GLH &XPDULQ+\GUR[\OLHUXQJVDNWLYLWlW GHU0DUNHUUHDNWLRQ IU &<3$ EHUSUIW 'LHVH5HDNWLRQ NRQQWHPLW IU&<3$W\SLVFKHQ8PVHW]XQJVUDWHQJH]HLJWZHUGHQ8PJHNHKUWZDUUHNRPELQDQWHV&<3$ ZHOFKHV ]XVDPPHQ PLW GHU 35HGXNWDVH LQ /\PSKREODVWHQFRH[SULPLHUW ZXUGH MHGRFK QLFKW ]XU15HGXNWLRQ GHV %HQ]DPLGR[LPV EHIlKLJW>%HKUHQV5LHFNHUW@'LH KXPDQH %HQ]DPLGR[LP5HGXNWDVH ZXUGH DXI ZHLWHUH 0DUNHUUHDNWLRQHQIUHPGVWRIIPHWDEROLVLHUHQGHU (Q]\PH &<3$ XQG &<3& XQWHUVXFKW 'LHJHUHLQLJWH%HQ]DPLGR[LP5HGXNWDVH ]HLJWH MHGRFKZHGHU GLH IU&<3$ W\SLVFKH0DUNHUDNWLYLWlW GLH 7HVWRVWHURQ+\GUR[\OLHUXQJ QRFK GLH IU &<3& GLH60HSKHQ\WRLQ+\GUR[\OLHUXQJ>%HKUHQV5LHFNHUW@
'DVKXPDQHLVROLHUWH(Q]\PV\VWHPZHLVW]DKOUHLFKH3DUDOOHOHQ]XGHPEHUHLWV]XYRULGHQWLIL]LHUWHQ (Q]\PV\VWHP DXV 6FKZHLQHOHEHUPLNURVRPHQ DXI 6RZRKO LPPLNURVRPDOHQ (Q]\PV\VWHP DXV KXPDQHU DOV DXFK DXV 6FKZHLQHOHEHU HUIROJW GLH5HGXNWLRQHUVWGXUFKGDV=XVDPPHQVSLHODXV&\WRFKURPEGHUE5HGXNWDVHXQGHLQHP3(Q]\PZREHL1$'+GDVEHYRU]XJWH&RVXEVWUDWGDUVWHOOW'HUHLQ]LJH8QWHUVFKLHGEHVWHKWLQGHPEHWHLOLJWHQ3(Q]\P:lKUHQGGLHVHVIUGDVPLNURVRPDOH(Q]\PV\VWHPDXV6FKZHLQHOHEHUHLQGHXWLJDOV]XU)DPLOLH&<3'JHK|ULJLGHQWLIL]LHUWZHUGHQNRQQWHGHXWHWLP0HQVFKHQDOOHVDXIGLH%HWHLOLJXQJGHV&<3$KLQ$EE
&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*HQWHFKQLVFK KHUJHVWHOOWHV &<3$ KLQJHJHQ ]HLJWH NHLQH %HQ]DPLGR[LP5HGXNWDVH$NWLYLWlW (LQ *UXQG KLHUIU N|QQWH LQ GHP YHUlQGHUWHQ 9HUKDOWHQUHNRPELQDQWHU (Q]\PH OLHJHQ GLH EHL GHU'XUFKIKUXQJ YRQ ,QNXEDWLRQHQ QRFK LQLKUHP ([SUHVVLRQVV\VWHP YRUOLHJHQ 5HGXNWLRQVUHDNWLRQHQ N|QQWHQ GDEHL GXUFK)DNWRUHQ JHVW|UW ZHUGHQ GLH DXI GLH 0RQRR[\JHQLHUXQJVUHDNWLRQHQ IU GLH GLHVH(Q]\PHRSWLPLHUWZRUGHQVLQGNHLQHQ(LQIOXKDEHQ'XUFK GLH JOHLFK]HLWLJH ([SUHVVLRQ GHU 35HGXNWDVH XQG GHV &<3$ LQ/\PSKREODVWHQ N|QQWH HV DEHU DXFK ]X HLQHU 6W|UXQJ GHU (OHNWURQHQEHUWUDJXQJZlKUHQG GHU 5HGXNWLRQ NRPPHQ 'LH 1$'3+&\WRFKURP 3 5HGXNWDVH LVWEOLFKHUZHLVH DP (OHNWURQHQWUDQVIHU YRQ 2[LGDWLRQV QLFKW DEHU YRQ5HGXNWLRQVUHDNWLRQHQ EHWHLOLJW 'XUFK GLH ]XVlW]OLFKH $QZHVHQKHLW GHU 35HGXNWDVH LP UHNRQVWLWXLHUWHQ 6\VWHP GHV 6FKZHLQV DXV &\WRFKURP EE5HGXNWDVH XQG&<3'ZHUGHQ GLH8PVHW]XQJVUDWHQ GHV %HQ]DPLGR[LPV ]ZDUXPGLH+lOIWHYHUPLQGHUWGLH5HGXNWLRQOlWVLFKDEHUGHQQRFKHIIL]LHQWQDFKZHLVHQ>&OHPHQWHWDO@'DKHUNDQQHLQ JHVW|UWHU(OHNWURQHQWUDQVSRUWQLFKWDOVHLQ]LJH8UVDFKH IU GLH IHKOHQGH %HQ]DPLGR[LP5HGXNWDVH$NWLYLWlW YRQ UHNRPELQDQWH[SULPLHUWHP&<3$DQJHVHKHQZHUGHQ5HNRPELQDQWH[SULPLHUWHVVRZLHDXVKXPDQHU/HEHUJHUHLQLJWHV&<3$ZHLVHQGLHJOHLFKH $PLQRVlXUHVHTXHQ] XQG GDPLW GLH JOHLFKH 3ULPlUVWUXNWXU DXI 9LHOOHLFKWWUHWHQ DEHU JHULQJH 8QWHUVFKLHGH LQ GHU 7HUWLlUVWUXNWXU DXI ZHOFKH GLH 5HGXNWLRQLQKLELHUHQGLH2[LGDWLRQMHGRFKQLFKWEHHLQIOXVVHQ
 =LHOVHW]XQJ
8PGLHQRFKRIIHQHQ)UDJHQHQGJOWLJ]XNOlUHQVROO LQGHUYRUOLHJHQGHQ$UEHLWGLH5HLQLJXQJGHV&<3$QDFKOLWHUDWXUEHNDQQWHU9RUVFKULIWHUIROJHQ><XQHWDO@6ROOWHGDVJHUHLQLJWH&<3$ LQGHU/DJHVHLQGLH5HGXNWLRQGHV%HQ]DPLGR[LPV]XNDWDO\VLHUHQZUGHGLHVHVGLH$UEHLWHQYRQ5LHFNHUW >@XQG%HKUHQV >@EHVWlWLJHQ XQG JOHLFK]HLWLJ DXI HLQ YHUlQGHUWHV 9HUKDOWHQ UHNRPELQDQW H[SULPLHUWHU(Q]\PHKLQZHLVHQ:HLWHUKLQVROOGLH5HLQLJXQJYRQUHNRPELQDQWH[SULPLHUWHP&<3$DXV+HIH]HOOHQGXUFKJHIKUWZHUGHQXP+LQZHLVHDXIHYHQWXHOOYRUKDQGHQHKHPPHQGH)DNWRUHQLQGHQYHUZHQGHWHQ([SUHVVLRQVV\VWHPHQ]XHUKDOWHQ
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+XPDQHV /HEHUJHZHEH ZXUGH YRQ GHU )LUPD $VWUD 6FKZHGHQ VRZLH YRQ GHU8QLNOLQLN GHU &$8 LQ .LHO ]XU 9HUIJXQJ JHVWHOOW 'DV *HZHEH VWDPPWH YRQ3DWLHQWHQ GLH DXIJUXQG YRQ SULPlUHQ RGHU VHNXQGlUHQ /HEHUNDU]LQRPHQ HLQHU/HEHUWHLOUHVHNWLRQRGHUHLQHU+HPLKHSDWHNWRPLHXQWHU]RJHQZXUGHQ'DV9RUJHKHQZXUGH YRQ GHU (WKLNNRPPLVVLRQ GHU PHGL]LQLVFKHQ )DNXOWlW GHU &$8 JHQHKPLJW]XGHPZXUGHGDV(LQYHUVWlQGQLVGHU3DWLHQWHQ]XYRUHLQJHKROW'LH/HEHUIUDJPHQWHZXUGHQXQWHU(LVNKOXQJ LQHLQHPP03KRVSKDWSXIIHUS+PLWHLQHP=XVDW]DXV  P0 6XFURVH XQG  P0 1D('7$ WUDQVSRUWLHUW 'LHVH *HZHEHVWFNHZXUGHQLQIOVVLJHP6WLFNVWRIIVFKRFNJHIURUHQXQGELV]XUZHLWHUHQ9HUDUEHLWXQJEHL± & JHODJHUW =XU 0LNURVRPHQJHZLQQXQJ ZXUGHQ /HEHUVWFNH YHUVFKLHGHQHU3DWLHQWHQEHL&DXIJHWDXWXQGLQNOHLQH6WFNHJHVFKQLWWHQ$QVFKOLHHQGZXUGHQGLHVH PLW +LOIH HLQHV 7HIORQ*ODV3RWWHUV KRPRJHQLVLHUW XQG PLW GHP EHUHLWV ]XP7UDQVSRUW YHUZHQGHWHQ 3XIIHU RKQH 1D('7$ YHUGQQW 'LH +HUVWHOOXQJ GHUKXPDQHQ /HEHUPLNURVRPHQ HUIROJWH VFKOLHOLFK GXUFK GLIIHUHQWLHOOH 8OWUD]HQWULIXJDWLRQ ZLH EHUHLWV EHL &OHPHQW HW DO >@ IU GLH *HZLQQXQJ YRQ0LNURVRPHQDXV.DQLQFKHQXQG6FKZHLQEHVFKULHEHQ
 ,VROLHUXQJYRQ&<3$DXV0LNURVRPHQ




)U GLH +\GURSKREH ,QWHUDNWLRQVFKURPDWRJUDSKLH ZXUGH DOV 6lXOHQPDWHULDO 2FW\O6HSKDURVH&/%DQVWHOOHYRQ12FW\ODPLQR6HSKDURVH%YHUZHQGHW'LH KXPDQHQ /HEHUPLNURVRPHQZXUGHQPLW QDFKIROJHQG DXIJHIKUWHQ 3XIIHU 6 LP9HUKlOWQLVYHUGQQW
3XIIHU6 P03KRVSKDWSXIIHUS+P01D('7$P0'LWKLRWKUHLWRO01D&OYY*O\FHUROZY7KHVLW







'DV EHL <XQHW DO >@ YHUZHQGHWH 'HWHUJHQ] (PXOJHQ  GDV DXIJUXQG GHU9HUXUVDFKXQJ HQGRNULQHU 6W|UXQJHQ QLFKW PHKU HUKlOWOLFK LVW ZXUGH IU GLH+\GURSKREH,QWHUDNWLRQVFKURPDWRJUDSKLHGXUFK7KHVLWHUVHW]W










'LH DXIJHDUEHLWHWH )UDNWLRQ QDFK GHU +\GURSKREHQ ,QWHUDNWLRQVFKURPDWRJUDSKLHZXUGHDXIHLQH ]XYRUPLW3XIIHU ,9HTXLOLEULHUWH+\GUR[\ODSDWLW6lXOH  [  FPDXIJHWUDJHQ 'XUFK HLQHQ 6WXIHQJUDGLHQWHQ DXV    XQG  P03KRVSKDWSXIIHU NRQQWH GLH (Q]\PSUlSDUDWLRQ ZHLWHU DXIJHWUHQQW ZHUGHQ :LHGHUZXUGH HLQ  QP (OXWLRQVSURILO HUVWHOOW DQKDQG GHVVHQ GLH HQWVSUHFKHQGHQ
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'DV 'HWHUJHQ] ZXUGH HQWZHGHU GXUFK HLQH ZHLWHUH NOHLQHUH +\GUR[\ODSDWLW6lXOHRGHUGDV$GVRUEHQV&DOELRVRUE HQWIHUQW
 'HWHUJHQ]HQWIHUQXQJEHU+\GUR[\ODSDWLW
'LH+\GUR[\ODSDWLW6lXOH[FPZXUGH]XQlFKVWPLWHLQHPP03KRVSKDWSXIIHUS+  GHU ]XVlW]OLFK QRFK  P0 1D('7$ XQG   YY *O\FHURO HQWKLHOWHTXLOLEULHUW $QVFKOLHHQG ZXUGH GLH (Q]\PSUlSDUDWLRQ DXI GLH 6lXOH DXIJHEUDFKWXQG VR ODQJH PLW GHP REHQ JHQDQQWHQ 3XIIHU JHVSOW ELV GLHVH YRQ  'HWHUJHQ]YROOVWlQGLJ EHIUHLWZDU'LHVHV NRQQWH DQKDQG GHV  QP(OXWLRQVSURILOVPLW+LOIHHLQHU 'XUFKIOX]HOOH YHUIROJW ZHUGHQ 'D 7ULWRQ ; HLQH VWDUNH (LJHQDEVRUSWLRQEHL GLHVHU:HOOHQOlQJH EHVLW]W NRQQWH HLQ6FKUHLEHUDXVVFKODJ EHREDFKWHWZHUGHQGHUPLWVLQNHQGHU.RQ]HQWUDWLRQDQ'HWHUJHQ]NRQWLQXLHUOLFKDXIGDV$XVJDQJVQLYHDX]XUFNJLQJ'DVDXIGHU6lXOHEHILQGOLFKH(Q]\PNRQQWHGDQQGXUFKHLQHQP03KRVSKDWSXIIHUS+PLWP01D('7$XQGYY*O\FHUROZLHGHUHOXLHUWZHUGHQ6FKOLHOLFKZXUGHQGLHHQ]\PKDOWLJHQ)UDNWLRQHQZLHGHUHLQNRQ]HQWULHUWXQGPLW+LOIHHLQHU6HSKDGH[ *6lXOH1$370 DXIHLQHQP03KRVSKDWSXIIHUS+  GHU HEHQIDOOV  P0 1D('7$ VRZLH   YY *O\FHURO HQWKLHOWHLQJHVWHOOW,QGLHVHP0HGLXPZXUGHGDV(Q]\PELV]XU'XUFKIKUXQJGHUIROJHQGHQ6WXGLHQLP.KOVFKUDQNDXIEHZDKUW
 'HWHUJHQ]HQWIHUQXQJGXUFK&DOELRVRUE





'LH %HVWLPPXQJ GHV 3URWHLQJHKDOWV GHU JHUHLQLJWHQ (Q]\PSUlSDUDWLRQHQ HUIROJWHGXUFKGLH%&$0HWKRGHLQ$QOHKQXQJDQ6PLWKHWDO>@
 3*HKDOWVEHVWLPPXQJ
'HU&\WRFKURP3*HKDOW ZXUGH GXUFK $XIQDKPH HLQHV&2'LIIHUHQ]VSHNWUXPVQDFKGHU0HWKRGHYRQ2PXUDXQG6DWR>@HUPLWWHOW
 hEHUSUIXQJGHU,GHQWLWlWXQG5HLQKHLWPLWWHOV6'63DJHXQG:HVWHUQ%ORW
'LH*HOHOHNWURSKRUHVHZXUGHLQ$QOHKQXQJDQGDVYRQ/DHPPOL>@EHVFKULHEHQH9HUIDKUHQ PLW HLQLJHQ 0RGLILNDWLRQHQ GXUFKJHIKUW (V ZXUGHQ MHZHLOV ]ZHL *HOHKHUJHVWHOOWZRYRQGDVHLQH IUGLH)lUEXQJPLW&RRPDVVLHXQGGDVDQGHUH IUGLH$QWLN|USHUUHDNWLRQLP:HVWHUQ%ORWYHUZHQGHWZXUGH
 /|VXQJHQ
7UHQQJHOSXIIHU 07ULV+&OS+ZY6'66DPPHOJHOSXIIHU 07ULV+&OS+ZY6'6(OHNWURGHQSXIIHU P07ULV+&OS+ZY6'6P0*O\FLQ
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3UREHQDXIWUDJVSXIIHU 7UHQQJHOSXIIHUS+ZY6'6  ZY *O\FHURO   ZY 0HUFDSWRHWKDQROZY%URPSKHQROEODX7UDQVIHUSXIIHU P07ULV+&OS+P0*O\FLQ0HWKDQRO7%63XIIHU P07ULV+&OS+P01D&O7%673XIIHU YY7ZHHQLQ7%63XIIHU0DOHLQVlXUHO|VXQJ P00DOHLQVlXUHP01D&O$FU\ODPLG%LVDFU\ODPLG JY$FU\ODPLGJY%LVDFU\ODPLG&RRPDVVLH)lUEHO|VXQJ JY&RRPDVVLH%ULOOLDQWEOXH5YY(LVHVVLJYY,VRSURSDQRO(QWIlUEHO|VXQJ YY(LVHVVLJYY,VRSURSDQRO%ORFNLQJ5HDJHQ] P07ULV+&OJPO3RO\YLQ\ODONRKROP01D&O$36 %URPSKHQROEODXLQ(WKDQRO
 =XVDPPHQVHW]XQJGHU*HOH
7UHQQJHO 6DPPHOJHO
$FU\ODPLG/|VXQJ PO PO7UHQQJHOSXIIHU PO6DPPHOJHOSXIIHU PO$TXDELGHVW PO PO$36/|VXQJ PO PO7(0(' PO PO
 +HUVWHOOXQJGHU*HOH
=XU +HUVWHOOXQJ GHU *HOH ZXUGHQ MHZHLOV  *ODVSODWWHQ ]XVDPPHQ PLW HLQHP$EVWDQGKDOWHU LQ HLQHQ*LHVWDQGHLQJHVSDQQW XQGGDV IULVFK ]XVDPPHQSLSHWWLHUWH7UHQQJHO OXIWEODVHQIUHL ]ZLVFKHQ GLH EHLGHQ 3ODWWHQ JHJHEHQ 8PHLQ $XVWURFNQHQ
,62/,(581*'(5+80$1(1%(1=$0,'2;,05('8.7$6(
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ZlKUHQG GHV $XVSRO\PHULVLHUHQV ]X YHUKLQGHUQ ZXUGH PLW FD  PO $TXD ELGHVWEHUVFKLFKWHW1DFKFDK ZXUGHQGLH6DPPHOJHONlPPH]ZLVFKHQGLH*ODVSODWWHQJHVWHFNW XQG GDV 6DPPHOJHO VRIRUW QDFK +HUVWHOOXQJ HEHQIDOOV OXIWEODVHQIUHL]ZLVFKHQ GLH 3ODWWHQ JHJHEHQ 1DFK $XVKlUWHQ GHV 6DPPHOJHOV ZXUGH GHU*LHVWDQG PLW IHXFKWHQ 7FKHUQ EHUVFKLFKWHW XQG ELV ]XP IROJHQGHQ 7DJ LP.KOVFKUDQNDXIEHZDKUW
 3UREHQYRUEHUHLWXQJ
=XU 3UREHQYRUEHUHLWXQJ ZXUGHQ GLH HQWVSUHFKHQGHQ (Q]\PSUlSDUDWLRQHQ GLH MHQDFK 5HLQLJXQJVJUDG DXI HLQHQ 3URWHLQJHKDOW YRQ  J SUR %DKQ PLW3UREHQDXIWUDJVSXIIHUYHUGQQWZXUGHQHEHQVRZLHGLH0ROHNXODUJHZLFKWVVWDQGDUGVN'DPLQEHL &GHQDWXULHUW$QVFKOLHHQGZXUGHQGLH3UREHQDQ]HQWULIXJLHUWXQGELV]XPQlFKVWHQ7DJEHL&DXIEHZDKUW
 6'63RO\DFU\ODPLG*HOHOHNWURSKRUHVH




0LWGHP]ZHLWHQ*HOZXUGHHLQ:HVWHUQ%ORW LP ÄVHPLGU\³9HUIDKUHQGXUFKJHIKUW$XI GLH XQWHUH (OHNWURGH GHU %ORW$SSDUDWXU ZXUGHQ ]ZLVFKHQ PHKUHUHQ /DJHQ LQ7UDQVIHUSXIIHU JHWDXFKWHV )LOWHUSDSLHU HLQH ]XYRU HLQH 6WXQGH LQ $TXD ELGHVWHLQJHZHLFKWH1LWURFHOOXORVHPHPEUDQ XQG GDV (OHNWURSKRUHVHJHO JHOHJW 'LH ]ZHLWH(OHNWURGHZXUGHDQJHVFKORVVHQXQGIUPLQHLQHNRQVWDQWH6WURPVWlUNH]ZLVFKHQ XQG  P$ DQJHOHJW ZREHL GLH GD]XJHK|ULJH 6SDQQXQJ QLFKW EHU 9DQVWHLJHQ VROOWH 1DFK EHHQGHWHP %ORW ZXUGH GLH 1LWURFHOOXORVHPHPEUDQ PLW3RQFHDX  LQ(VVLJVlXUHDQJHIlUEWXQGGHU6WDQGDUGPLW.XJHOVFKUHLEHUPDUNLHUW (QWIlUEW ZXUGH GLH 0HPEUDQ GXUFK PHKUIDFKHV 6SOHQ PLW :DVVHU$QVFKOLHHQG ZXUGH GLH 0HPEUDQ GXUFK HLQPLQWLJHV 6FKZHQNHQ LQ %ORFNLQJ5HDJHQ] EORFNLHUW 'DQQ ZXUGH GLHVH IU K PLW HLQHP PRQRNORQDOHQ $QWLN|USHU9HUGQQXQJ JHJHQ &<3$ *HQWHVW $ LPPXQREORWVSH]LILVFKEHKDQGHOW1DFK[PLQWLJHP:DVFKHQPLW7%673XIIHUZXUGHGLH0HPEUDQODXW9RUVFKULIWLQGHU/|VXQJPLWHLQHP$QWLN|USHU%0&KURPRJHQLF:HVWHUQ%ORWWLQJ.LW%RHKULQJHU0DQQKHLPGHUDQGHQ$QWLN|USHUELQGHQVROOWHHEHQIDOOV IUKJHVFKZHQNW:LHGHU ZXUGH  [ PLQPLW 7%673XIIHU JHVSOW XQG VFKOLHOLFKPLWGHP)lUEHUHDJHQ]GHV.LWVDQJHIlUEW'LH3URWHLQEDQGHQGLHHLQH5HDNWLRQPLWGHP$QWLN|USHUJHJHQ$HLQJHJDQJHQZDUHQ]HLJWHQHLQHEUDXQYLROHWWH)lUEXQJ
 6HTXHQ]LHUXQJGHVLVROLHUWHQ(Q]\PV




'LH &XPDULQ+\GUR[\OLHUXQJVDNWLYLWlW ZXUGH PLW +LOIH YRQ ]ZHL YHUVFKLHGHQHQIOXRULPHWULVFKHQ0HYHUIDKUHQHUPLWWHOW
 )OXRULPHWHU





8PGLHZlKUHQGGHU5HLQLJXQJVWHWVPLWJHWHVWHWH+\GUR[\OLHUXQJGHV&XPDULQV]XTXDQWLIL]LHUHQ ZXUGH GLH $$NWLYLWlW PLWWHOV +3/& QRFKPDOV EHUSUIW 'LH8PVHW]XQJZXUGH LQ$QOHKQXQJDQGDV YRQ+DUVGRUI >@ HQWZLFNHOWH9HUIDKUHQGXUFKJHIKUW
(V ZXUGHQ  J PLNURVRPDOHV 3URWHLQ PLW  0 &XPDULQ LQ   P03KRVSKDWSXIIHUS+PLQEHL & LP6FKWWHOZDVVHUEDGYRULQNXELHUW)UGLH7HVWXQJ GHV UHNRQVWLWXLHUWHQ 6\VWHPV ZXUGHQ  J JHUHLQLJWHV &<3$  JUHNRPELQDQWH1$'3+&\WRFKURP35HGXNWDVHXQGHLQ=XVDW]YRQ0'/3&YHUZHQGHW 'LH 8PVHW]XQJ PLW GHQ )UDNWLRQHQ QDFK +\GURSKREHU,QWHUDNWLRQVFKURPDWRJUDSKLHZXUGHPLWJQDFK+\GUR[\ODSDWLW6lXOHPLWJ$KDOWLJHU 3URWHLQIUDNWLRQ SUR  O$QVDW] GXUFKJHIKUW 0LW  P0 1$'3+ZXUGHGLH5HDNWLRQJHVWDUWHWXQGQDFKPLQPLWO0HWKDQROEHHQGHW1DFK$EVWRSSHQGHU ,QNXEDWLRQZXUGHQGLH$QVlW]H PLQ EHL 8PLQ ]HQWULIXJLHUWXQGGHUhEHUVWDQGPLWWHOV+3/&DQDO\VLHUW
 +3/&$QDO\WLN
+3/&3XPSH *UDGLHQWHQSXPSH:PLW6\VWHPFRQWUROOHU:DWHUV0LOIRUG&786$'HWHNWRU 6FDQQLQJ)OXRUHVFHQFH'HWHNWRU:DWHUV:DWHUV0LOIRUG&786$$XWRVDPSOHU ::,63:DWHUV0LOIRUG&786$,QWHJUDWRU 0D[LPD6RIWZDUH9HUVLRQ:DWHUV0LOIRUG&786$6WDWLRQlUH3KDVH 2'6+\SHUVLO6lXOHP[PP+HZOHWW3DFNDUG9RUVlXOH536HOHFW%P[PP)D0HUFN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0RELOH3KDVH 0HWKDQRO0$PPRQLXPDFHWDWSXIIHUS+/DXI]HLW LVRNUDWLVFKEHUPLQ'HWHNWLRQ )OXRUHV]HQ]*DLQ $WWHQXDWLRQ OH[ QPOHP QP)OXUDWH POPLQ,QMHNWLRQVYROXPHQ O5HWHQWLRQV]HLWHQ +\GUR[\FXPDULQr PLQ
1DFK(LQVWHOOHQGHV)OLHPLWWHOVPLW$PPRQLDNDXIS+ZXUGHGHU(OXHQWILOWULHUW6DUWRULXV0HPEUDQILOWHUPXQGPLQLP8OWUDVFKDOOEDGHQWJDVW'LH 4XDQWLIL]LHUXQJ GHV 0HWDEROLWHQ HUIROJWH EHU HLQH 3XQNW.DOLEULHUXQJ PLW.RQ]HQWUDWLRQVZHUWHQ]ZLVFKHQXQGQ0+LHU]XZXUGHGLH HQWVSUHFKHQGH0HQJHDQ +\GUR[\FXPDULQLP)OLHPLWWHOJHO|VWXQGPLWWHOV+3/&YHUPHVVHQ=XU%HVWLPPXQJ GHU:LHGHUILQGXQJVUDWH ZXUGHQ GLH JOHLFKHQ .RQ]HQWUDWLRQHQ ZLH IUGLH.DOLEULHUXQJ YHUZHQGHW'LHVHZXUGHQ LQ P03KRVSKDWSXIIHU S+  JHO|VWXQG MHZHLOVHLQHP,QNXEDWLRQVDQVDW]ZLHXQWHUEHVFKULHEHQ]XJHIJW'LH ,QNXEDWLRQ HUIROJWH MHGRFK PLW GHQDWXULHUWHQ 0LNURVRPHQ VRZLH RKQH 1$'3+ PLQEHL & LP6FKWWHOZDVVHUEDG'LH ,QNXEDWLRQZXUGHPLWO0HWKDQRODEJHVWRSSW XQG GHU hEHUVWDQG DQVFKOLHHQG PLWWHOV +3/& TXDQWLIL]LHUW 'LH VLFKKLHUDXVHUJHEHQGH:LHGHUILQGXQJVUDWHEHWUXJ
 5HGXNWLRQYRQ%HQ]DPLGR[LP
 ,QNXEDWLRQVEHGLQJXQJHQ
'LH3UIXQJGHVJHUHLQLJWHQ&<3$DXI%HQ]DPLGR[LP5HGXNWDVH$NWLYLWlWZXUGHQDFK GHU YRQ 0|OOHU EHVFKULHEHQHQ 0HWKRGH >@ GXUFKJHIKUW 'HU,QNXEDWLRQVDQVDW] EHVWDQG DXV  SPRO &\WRFKURP E DXV 6FKZHLQHOHEHUPLNURVRPHQ  8 1$'+&\WRFKURP E5HGXNWDVH DXV 6FKZHLQHOHEHUPLNURVRPHQJJHUHLQLJWHP&<3$VRZLH0'/3&IUGDVUHNRQVWLWXLHUWH6\VWHPRGHUJ3URWHLQIUGLH8PVHW]XQJPLWKXPDQHQ/HEHUPLNURVRPHQ'LH
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
5HGXNWLRQ HUIROJWH LQ  P0 3KRVSKDWSXIIHU S+ XQWHU =XVDW] YRQ  P0%HQ]DPLGR[LP 'DV $QVDW]YROXPHQ EHWUXJ  O IU GDV JHUHLQLJWH (Q]\P XQG O IU GDVPLNURVRPDOH 6\VWHP 1DFK PLQWLJHU 9RULQNXEDWLRQ EHL  & LP6FKWWHOZDVVHUEDGZXUGHGLH ,QNXEDWLRQGXUFK=XJDEH YRQP01$'+JHVWDUWHWXQG QDFK ZHLWHUHQ  PLQ GXUFK =XVDW] YRQ  E]Z O 0HWKDQRO EHHQGHW'DEHL JHIlOOWH 3URWHLQH ZXUGHQ GXUFK PLQWLJH =HQWULIXJDWLRQ EHL  8PLQVHGLPHQWLHUWGHUhEHUVWDQGZXUGHPLWWHOV+3/&DQDO\VLHUW
'LH ,QNXEDWLRQ YRQ %HQ]DPLGR[LP ZXUGH HEHQIDOOV ZLH REHQ EHVFKULHEHQ PLW GHUKXPDQHQ %HQ]DPLGR[LP5HGXNWDVH GXUFKJHIKUW GLH YRQ 5LHFNHUW XQG %HKUHQVQDFKGHU9RUVFKULIWYRQ0|OOHU>@JHUHLQLJWZXUGH
 +3/&$QDO\WLN
'DVYRQ:RKOHUV>@HQWZLFNHOWH9HUIDKUHQZXUGHOHLFKWPRGLIL]LHUW
+3/&3XPSH %LQlUH 3XPSH 6HULH  $JLOHQW :DOGEURQQ'HXWVFKODQG'HWHNWRU 'LRGHQDUUD\'HWHNWRU6HULH$JLOHQW:DOGEURQQ'HXWVFKODQG$XWRVDPSOHU 6HULH$JLOHQW:DOGEURQQ'HXWVFKODQG,QWHJUDWRU +HZOHWW3DFNDUG+3&KHPVWDWLRQ$$JLOHQW:DOGEURQQ'HXWVFKODQG6WDWLRQlUH3KDVH /L&KURVSKHU 53VHOHFW%6lXOH P[PP )D0HUFN9RUVlXOH536HOHFW%P[PP)D0HUFN0RELOH3KDVH P02FW\OVXOIRQDWS+$FHWRQLWULOYY/DXI]HLW LVRNUDWLVFKEHUPLQ'HWHNWLRQ 89QP)OXUDWH POPLQ,QMHNWLRQVYROXPHQ O5HWHQWLRQV]HLWHQ %HQ]DPLGR[LPr PLQ%HQ]DPLGLQ r PLQ
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
1DFKGHP GHU S+:HUW GHV )OLHPLWWHOV PLW 3KRVSKRUVlXUH DXI S+  HLQJHVWHOOWZXUGH ZXUGH GHU(OXHQWPLWWHOV 9DNXXP ILOWULHUW 6DUWRULXV0HPEUDQILOWHU  PXQGLP8OWUDVFKDOOEDGPLQODQJHQWJDVW'LH 4XDQWLIL]LHUXQJ GHV 0HWDEROLWHQ HUIROJWH EHU HLQH 3XQNW.DOLEULHUXQJ PLW.RQ]HQWUDWLRQVZHUWHQ]ZLVFKHQXQG0+LHU]XZXUGHGDV%HQ]DPLGLQ LP)OLHPLWWHO JHO|VW XQG PLWWHOV +3/& YHUPHVVHQ =XU %HVWLPPXQJ GHU:LHGHUILQGXQJVUDWH ZXUGHQ GLH JOHLFKHQ .RQ]HQWUDWLRQHQ ZLH IU GLH .DOLEULHUXQJYHUZHQGHW'LHVHZXUGHQLQP03KRVSKDWSXIIHUS+JHO|VWXQGMHZHLOVHLQHP,QNXEDWLRQVDQVDW] ZLH XQWHU  EHVFKULHEHQ ]XJHIJW 'LH ,QNXEDWLRQHUIROJWHMHGRFKPLWGHQDWXULHUWHQ0LNURVRPHQVRZLHRKQH1$'+PLQEHL&LP6FKWWHOZDVVHUEDG 'LH $QVlW]H ZXUGHQ PLW MHZHLOV  O 0HQJH 0HWKDQRODEJHVWRSSW XQG GHU hEHUVWDQG DQVFKOLHHQG PLWWHOV +3/& TXDQWLIL]LHUW 'LH VLFKKLHUDXVHUJHEHQGH:LHGHUILQGXQJVUDWHEHWUXJ
 5HGXNWLRQYRQ%HQ]DPLGR[LPGXUFKUHNRPELQDQWH[SULPLHUWHVJHUHLQLJWHV&<3$
,Q (FROL H[SULPLHUWHV XQG JHUHLQLJWHV &<3$ 3DQ9HUD ZXUGH ZLH XQWHUEHVFKULHEHQLQ.RPELQDWLRQPLW&\WRFKURPE XQGGHUE5HGXNWDVHDXI5HGXNWLRQYRQ%HQ]DPLGR[LPJHSUIW)UGLH ,QNXEDWLRQHQZXUGHQJ&<3$DQVWHOOHGHV&<3$YHUZHQGHW
 5HGXNWLRQYRQ%HQ]DPLGR[LPGXUFKUHNRPELQDQWH[SULPLHUWHVJHUHLQLJWHV&<3&




'DV LQ ,QVHNWHQ]HOOHQ H[SULPLHUWH KXPDQH 3RO\SHSWLG % GHU 8'3*O\FRV\O7UDQVIHUDVH)DPLOLH3DQYHUDZXUGHHEHQIDOOVZLHXQWHUEHVFKULHEHQLQ .RPELQDWLRQ PLW &\WRFKURP E XQG GHU E5HGXNWDVH DXI 5HGXNWLRQ YRQ%HQ]DPLGR[LP JHSUIW )U GLH ,QNXEDWLRQHQ ZXUGHQ  J 8'3*OXFXURQ\OWUDQVIHUDVHDQVWHOOHGHV&<3$YHUZHQGHW
 5HGXNWLRQYRQ*XDQR[DEHQ]
 ,QNXEDWLRQVEHGLQJXQJHQ
'LH 5HGXNWLRQ YRQ *XDQR[DEHQ] ]XP *XDQDEHQ] ZXUGH QDFK GHU YRQ'HPHVPDHNHU >@HQWZLFNHOWHQ0HWKRGHGXUFKJHIKUW8QWHU=XVDW] YRQ0'/3& XQG  P0 *XDQR[DEHQ] ZXUGHQ  J $3UlSDUDWLRQ  81$'+&\WRFKURPE5HGXNWDVH6FKZHLQXQG SPRO&\WRFKURPE 6FKZHLQLQOP03KRVSKDWSXIIHU S+ PLQ EHL  & LP6FKWWHOZDVVHUEDG YRULQNXELHUW'LH5HDNWLRQZXUGHPLWP01$'+JHVWDUWHWXQGQDFKPLQPLWO0HWKDQROEHHQGHW 1DFK$EVWRSSHQ GHU ,QNXEDWLRQZXUGHQ GLH $QVlW]H IU  6WXQGHQ EHL± & HLQJHIURUHQ DQVFKOLHHQG PLQ EHL  8PLQ ]HQWULIXJLHUW XQG GHUhEHUVWDQGPLWWHOV+3/&DQDO\VLHUW
 +3/&$QDO\WLN
+3/&3XPSH *UDGLHQWHQSXPSH:PLW6\VWHPFRQWUROOHU:DWHUV0LOIRUG&786$'HWHNWRU :7XQDEOH$EVRUEDQFH'HWHFWRU:DWHUV0LOIRUG&786$$XWRVDPSOHU ::,63:DWHUV0LOIRUG&786$,QWHJUDWRU 0D[LPD6RIWZDUH9HUVLRQ:DWHUV0LOIRUG&786$
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
6WDWLRQlUH3KDVH /L&KURVSKHU 53VHOHFW%6lXOH P[PP )D0HUFN9RUVlXOH536HOHFW%P[PP)D0HUFN0RELOH3KDVH 0HWKDQRO(VVLJVlXUHS+/DXI]HLW LVRNUDWLVFKEHUPLQ'HWHNWLRQ 89QP)OXUDWH POPLQ,QMHNWLRQVYROXPHQ O5HWHQWLRQV]HLWHQ *XDQR[DEHQ]r PLQ*XDQDEHQ]r PLQ





'LH ,QNXEDWLRQYRQ52ZXUGHDQDORJGHPXQWHUEHVFKULHEHQHQ9HUIDKUHQ IU GDV %HQ]DPLGR[LP GXUFKJHIKUW 6WDWW HLQHU P0 6XEVWUDWNRQ]HQWUDWLRQZXUGHOHGLJOLFKHLQHYRQP0JHZlKOW
 +3/&$QDO\WLN
+3/&3XPSH *UDGLHQWHQSXPSH:(PLW6\VWHPFRQWUROOHU'HWHNWRU :7XQDEOH$EVRUEDQFH'HWHFWRU:DWHUV0LOIRUG&786$$XWRVDPSOHU :6DWHOOLWH:,63:DWHUV0LOIRUG&786$,QWHJUDWRU (=&KURP70 &KURPDWRJUDSK\'DWD6\VWHP9HUVLRQ6FLHQWLILF6RIWZDUH,QF6DQ5DPRQ&$86$6WDWLRQlUH3KDVH /L&KURVSKHU 53VHOHFW%6lXOH P[PP )D0HUFN9RUVlXOH536HOHFW%P[PP)D0HUFN0RELOH3KDVH P03KRVSKDWSXIIHUS+P070$&O$FHWRQLWULO/DXI]HLW LVRNUDWLVFKEHUPLQ'HWHNWLRQ 89QP)OXUDWH POPLQ,QMHNWLRQVYROXPHQ O5HWHQWLRQV]HLWHQ 52PLQ52PLQ
1DFKGHPGHU(OXHQWPLW3KRVSKRUVlXUH DXI S+ HLQJHVWHOOWZRUGHQZDUZXUGHGDV )OLHPLWWHO PLWWHOV 9DNXXP ILOWULHUW 6DUWRULXV0HPEUDQILOWHU  P XQG LP8OWUDVFKDOOEDGPLQODQJHQWJDVW
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'LH 4XDQWLIL]LHUXQJ GHV 0HWDEROLWHQ HUIROJWH EHU HLQH 3XQNW.DOLEULHUXQJ PLW.RQ]HQWUDWLRQVZHUWHQ ]ZLVFKHQ  XQG  0 +LHU]X ZXUGH GHU 0HWDEROLW GDV52 LP)OLHPLWWHO JHO|VWXQGPLWWHOV+3/&YHUPHVVHQ=XU%HVWLPPXQJGHU:LHGHUILQGXQJVUDWH ZXUGHQ GLH JOHLFKHQ .RQ]HQWUDWLRQHQ ZLH IU GLH .DOLEULHUXQJYHUZHQGHW'LHVHZXUGHQLQP03KRVSKDWSXIIHUS+JHO|VWXQGMHZHLOVHLQHP,QNXEDWLRQVDQVDW]ZLHXQWHUEHVFKULHEHQ]XJHIJW'LH$QVlW]HZXUGHQMHGRFK PLW GHQDWXULHUWHQ 0LNURVRPHQ XQG RKQH 1$'+  PLQ EHL & LP6FKWWHOZDVVHUEDG LQNXELHUW 'LH $QVlW]H ZXUGHQPLW  O0HWKDQRO DEJHVWRSSWXQG GHU hEHUVWDQG DQVFKOLHHQG PLWWHOV +3/& TXDQWLIL]LHUW 'LH VLFK KLHUDXVHUJHEHQGH:LHGHUILQGXQJVUDWHEHWUXJ
 $NWLYLWlWHQYRQ&\WRFKURPE XQG1$'+&\WRFKURPE 5HGXNWDVHDXV6FKZHLQHOHEHUE]ZKXPDQHU/HEHU
%HQ]DPLGR[LP ZXUGH PLW  J GHU KXPDQHQ %HQ]DPLGR[LP5HGXNWDVH GLH YRQ5LHFNHUW >@ XQG %HKUHQV >@ QDFK GHU 9RUVFKULIW YRQ 0|OOHU >@ LVROLHUWZXUGH DQVWHOOH GHV &<3$ ZLH XQWHU  EHVFKULHEHQ LQNXELHUW 'DEHLZXUGHQ MHZHLOV81$'+&\WRFKURPE 5HGXNWDVHXQGSPRO&\WRFKURPEIU GLH $QVlW]H YHUZHQGHW GHUHQ (QGYROXPHQ  O EHWUXJ 'LH 8PVHW]XQJ PLWJHUHLQLJWHU KXPDQHU 1$'+&\WRFKURP E 5HGXNWDVH XQG KXPDQHP UHNRPELQDQWH[SULPLHUWHP&\WRFKURPE 3DQYHUDGLHQWHDOV9HUJOHLFK]XGHU8PVHW]XQJPLWGHQ.RPSRQHQWHQ DXV 6FKZHLQHOHEHUPLNURVRPHQ'DV KXPDQH&\WRFKURPE XQG GLHE5HGXNWDVH ZXUGHQ IU GLH 8PVHW]XQJ PLW %HQ]DPLGR[LP QDFKHLQDQGHU JHJHQVROFKHDXV6FKZHLQHOHEHUPLNURVRPHQLVROLHUWHDXVJHWDXVFKW
 6WXGLHQPLWHLQHP$QWLN|USHUJHJHQ&<3$
(V ZXUGHQ ,QNXEDWLRQHQ ZLH XQWHU  EHVFKULHEHQ GXUFKJHIKUW GHQHQXQWHUVFKLHGOLFKH 0HQJHQ DQ  $QWLN|USHUQ ]XJHVHW]W ZXUGHQ )U GLH 7HVWXQJ PLW0LNURVRPHQZXUGHQ$QVlW]HRKQHXQG MHZHLOVPLW  XQGO$QWLN|USHUO|VXQJYHUZHQGHW 'LH +HPPXQJ GHU 5HGXNWLRQ PLW JHUHLQLJWHP $ ZXUGH PLW O
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$QWLN|USHUSUlSDUDWLRQ EHUSUIW ZREHL ZLHGHU HLQH 9HUJOHLFKVLQNXEDWLRQ RKQH+HPPVWRII GXUFKJHIKUW ZXUGH 'HU $QWLN|USHU ZXUGH HQWZHGHU KXPDQHQ/HEHUPLNURVRPHQ RGHU GHQ %HVWDQGWHLOHQ GHV UHNRQVWLWXLHUWHQ 6\VWHPV GHVJHUHLQLJWHQ &<3$ ]XJHVHW]W XQG  PLQ DXI (LV YRULQNXELHUW $QVFKOLHHQGZXUGHQ GLH IU GLH ,QNXEDWLRQ EHQ|WLJWHQ ZHLWHUHQ .RPSRQHQWHQ ZLH XQWHUEHVFKULHEHQ3XIIHUJHJHEHQHQIDOOV'/3&%HQ]DPLGR[LPXQG1$'+GHP$QVDW]ELV]XHLQHP(QGYROXPHQYRQOKLQ]XJHIJWXQGPLQEHL&LP 6FKWWHOZDVVHUEDG LQNXELHUW $EJHVWRSSW ZXUGH HEHQIDOOV PLW  O 0HWKDQRO'LH]HQWULIXJLHUWHQ3UREHQZXUGHQPLWWHOV+3/&DQDO\VLHUW
=XUhEHUSUIXQJGHU,QKLELWRUSRWHQ]GHVUHDNWLRQVVSH]LILVFKHQ$QWLN|USHUVZXUGHGLH+\GUR[\OLHUXQJGHV&XPDULQVPLWUHNRPELQDQWH[SULPLHUWHP&<3$3DQYHUDLQ$Q XQG $EZHVHQKHLW GLHVHV $QWLN|USHUV GXUFKJHIKUW 'D]X ZXUGHQ GLH EHLGHQKLHUIU EHQ|WLJWHQ(Q]\PNRPSRQHQWHQ GDV JHQWHFKQLVFK KHUJHVWHOOWH $XQG GLHUHNRPELQDQWH 1$'3+&\WRFKURP 3 5HGXNWDVH ]XVDPPHQ PLW  O$QWLN|USHUSUlSDUDWLRQZLHGHUPLQDXI(LVYRULQNXELHUW$QVFKOLHHQGZXUGHQDOOHZHLWHUHQ %HVWDQGWHLOH ZLH 3XIIHU '/3& &XPDULQ XQG 1$'3+ KLQ]XJHIJWXQGPLQEHL &LQNXELHUW'DGDV$QVDW]YROXPHQOEHWUXJZXUGH GLH 5HDNWLRQ PLW GHU JOHLFKHQ 0HQJH 0HWKDQRO DEJHVWRSSW 'LH,QNXEDWLRQVDQVlW]HZXUGHQPLQEHL8PLQ]HQWULIXJLHUWXQGGHUhEHUVWDQGPLWWHOV+3/&TXDQWLIL]LHUW
 +HPPXQJGHU&XPDULQ+\GUR[\OLHUXQJGXUFK%HQ]DPLGR[LP




,P UHNRQVWLWXLHUWHQ 6\VWHP ZXUGH GLH 5HGXNWLRQ YRQ %HQ]DPLGR[LP ZLH XQWHU EHVFKULHEHQ XQWHU =XVDW] VWHLJHQGHU 0HQJHQ &XPDULQ GXUFKJHIKUW+LHUIU ZXUGHQ ,QNXEDWLRQVDQVlW]HQ PLW KXPDQHQ /HEHUPLNURVRPHQ  XQGP0&XPDULQ]XJHVHW]W'LH,QNXEDWLRQLPUHNRQVWLWXLHUWHQ6\VWHPHUIROJWHXQWHU=XVDW]YRQP0&XPDULQ$QVlW]HRKQH]ZHLWHV6XEVWUDWGLHQWHQDOV9HUJOHLFK
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 ,VROLHUXQJ YRQ UHNRPELQDQW H[SULPLHUWHP &<3$ DXV+HIH]HOOHQ
 *HZLQQXQJGHVUHNRPELQDQWHQ&<3$DXV+HIH]HOOHQ


















'LH &06HSKDURVH6lXOH IDVW IORZ  [  FP ZXUGH ]XQlFKVW PLW PLQGHVWHQVGUHL 6lXOHQYROXPLQD HLQHV  P0 3KRVSKDWSXIIHUV S+  HTXLOLEULHUW(TXLOLEULHUXQJVSXIIHU 1DFK $XIWUDJHQ GHU XQWHU  JHZRQQHQHQ (Q]\PSUlSDUDWLRQZXUGH GLH6lXOHPLW HLQHPP03KRVSKDWSXIIHU S+  JHZDVFKHQ:DVFKSXIIHU 'DV &<3$ ZXUGH VRZRKO PLW (OXWLRQVSXIIHU , DOV DXFK PLW(OXWLRQVSXIIHU ,, YRQ GHU 6lXOH HOXLHUW 'LH PLW GHQ EHLGHQ YHUVFKLHGHQHQ 3XIIHUQHOXLHUWHQ)UDNWLRQHQZXUGHQPLWWHOV8OWUDILOWUDWLRQ$XVVFKOXJU|H'DMHZHLOVJHWUHQQWHLQNRQ]HQWULHUWXQGZLHXQWHUEHVFKULHEHQDXIJHDUEHLWHW
 'HWHUJHQ]HQWIHUQXQJ
'DV YRQ 6RXFHN >@ YHUZHQGHWH 'HWHUJHQ] 7ULWRQ 1 GDV QLFKW PHKU LP+DQGHO HUKlOWOLFK LVW ZXUGH IU GLH JHVDPWH  5HLQLJXQJ JHJHQ 7HUJLWRO 13;DXVJHWDXVFKW+LHUEHLKDQGHOWHVVLFKHEHQVRZLHEHL7ULWRQ 1XPHLQHQ1RQ\O3RO\HWK\OHQJO\NRO(WKHU 7HUJLWRO 13; ZXUGH DQDORJ GHP XQWHU EHVFKULHEHQHQ9HUIDKUHQ GXUFK HLQH+\GUR[\ODSDWLW6lXOH  [  FP HQWIHUQW 'LH6lXOH ZXUGH PLW  P0 3KRVSKDWSXIIHU S+  HTXLOLEULHUW 1DFK $XIWUDJHQ GHV(Q]\PV DXI GLH 6lXOH HUIROJWH GDV $XVZDVFKHQ GHV 'HWHUJHQ] PLW GHP VHOEHQ3XIIHU $XFK KLHU NRQQWH GLH VLQNHQGH 7HUJLWRO 13;.RQ]HQWUDWLRQ PLWWHOV HLQHU'XUFKIOX]HOOHEHLQPYHUIROJWZHUGHQGDGLHVHVHEHQVRZLH7ULWRQ ;HLQH
,62/,(581*'(5+80$1(1%(1=$0,'2;,05('8.7$6(
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VWDUNH(LJHQDEVRUSWLRQEHLGHUJHZlKOWHQ:HOOHQOlQJHEHVLW]W'DV&<3$ZXUGHVFKOLHOLFKPLWHLQHPP03KRVSKDWSXIIHUS+ZHOFKHUQRFK]XVlW]OLFKYY*O\FHURO P01D('7$ P0'LWKLRWKUHLWRO VRZLH  ZY1DFKRODWHQWKLHOW ZLHGHU HOXLHUW 'LH DXIJHIDQJHQHQ )UDNWLRQHQ ZXUGHQ YHUHLQLJW XQG GXUFK)LOWUDWLRQV]HQWULIXJDWLRQ PLW &HQWULFRQ 3OXV $XVVFKOXJU|H  'D HUQHXWHLQNRQ]HQWULHUW0LW+LOIHHLQHU6HSKDGH[ *6lXOH1$370 ZXUGHDXIHLQHQ P0 3KRVSKDWSXIIHU S+  GHU HEHQIDOOV  P0 1D('7$ VRZLH   YY*O\FHURO HQWKLHOW XPJHVWHOOW ,Q GLHVHP 0HGLXP ZXUGH GDV (Q]\P ELV ]XU'XUFKIKUXQJ GHU QDFKIROJHQGHQ 6WXGLHQ ]XQlFKVW LP .KOVFKUDQN VSlWHU EHL± &DXIEHZDKUW
 $QDO\WLVFKH0HWKRGHQ]XU&KDUDNWHULVLHUXQJGHVUHNRPELQDQWH[SULPLHUWHQ&<3$DXV+HIH]HOOHQ
 hEHUSUIXQJGHU,GHQWLWlWXQG5HLQKHLWGHU5HLQLJXQJPLWWHOV6'63DJHXQG:HVWHUQ%ORW
'LH JHUHLQJWHQ &<3$)UDNWLRQHQ ZXUGHQ ]XVDPPHQ PLW +HIH]HOOHQ KXPDQHQ/HEHUPLNURVRPHQ LQ /\PSKREODVWHQ H[SULPLHUWHP &<3$ VRZLH UHNRPELQDQWHU1$'3+&\WRFKURP35HGXNWDVHPLWWHOV6'63DJHXQG:HVWHUQ%ORWEHUSUIW)UGHQ:HVWHUQ%ORWZXUGHHEHQIDOOVHLQPRQRNORQDOHU$QWLN|USHUJHJHQ&<3$*HQWHVW $ LPPXQREORWVSH]LILVFK YHUZHQGHW 'LH 'XUFKIKUXQJ HUIROJWH ZLHEHUHLWVXQWHUEHVFKULHEHQ
 &XPDULQ+\GUR[\OLHUXQJ
$XFK GLH &XPDULQ+\GUR[\OLHUXQJVDNWLYLWlW GHV UHNRPELQDQWHQ DXV +HIH]HOOHQJHUHLQLJWHQ&<3$ZXUGH DQDORJ GHP DXV KXPDQHQ /HEHUPLNURVRPHQ LVROLHUWHQ(Q]\PJHWHVWHW=XPHLQHQZXUGHQGLH+HIH]HOOHQVHOEHU]XPDQGHUHQGDV KLHUDXV LVROLHUWH &<3$ DXI LKUH +\GUR[\OLHUXQJVDNWLYLWlW EHUSUIW
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'HVZHLWHUHQ ZXUGH GHP UHNRQVWLWXLHUWHQ 6\VWHP HLQH 0HQJH YRQ  SPRO&\WRFKURP E ]XJHVHW]W XP GHQ (LQIOX GLHVHV (OHNWURQHQEHUWUlJHUV DXI GLH2[LGDWLRQYRQ&XPDULQ]XXQWHUVXFKHQ
 5HGXNWLRQYRQ%HQ]DPLGR[LP
'LH)lKLJNHLW]XU5HGXNWLRQYRQ%HQ]DPLGR[LPGXUFKGDVLQ+HIH]HOOHQH[SULPLHUWH$ZXUGHJHSUIW'DEHLZXUGHQ8PVHW]XQJHQPLW+HIH]HOOHQDQDORJGHU5HGXNWLRQPLW 0LNURVRPHQ VRZLH PLW DXV GLHVHQ LVROLHUWHP &<3$ GXUFKJHIKUW 'LHYHUZHQGHWHQ ,QNXEDWLRQVEHGLQJXQJHQXQG+3/&$QDO\WLNHQWVSUDFKHQGDEHLGHU LQEHVFKULHEHQHQ0HWKRGH
 +HPPXQJGHU5HGXNWLRQYRQ%HQ]DPLGR[LPGXUFK%HVWDQGWHLOHLQ+HIH]HOOHQ
 +HPPXQJGHU5HGXNWLRQLQKXPDQHQ/HEHUPLNURVRPHQGXUFKDXV+HIH]HOOHQLVROLHUWH$)UDNWLRQHQ
(VZXUGHQ8PVHW]XQJHQYRQ%HQ]DPLGR[LPPLWKXPDQHQ/HEHUPLNURVRPHQGHQHQVWHLJHQGH0HQJHQDQUHNRPELQDQWHUJHUHLQLJWHU$3UlSDUDWLRQ]XJHVHW]WZXUGHQGXUFKJHIKUW (LQHP W\SLVFKHQ ,QNXEDWLRQVDQVDW]  DXV  JPLNURVRPDOHP 3URWHLQ VRZLH  P0 6XEVWUDW ZXUGHQ YRU GHU GUHLPLQWLJHQ9RULQNXEDWLRQ .RQ]HQWUDWLRQHQ YRQ  ELV  J GHU JHUHLQLJWHQ /|VXQJ DXV+HIH]HOOHQ ]XJHVHW]W 'LH 5HGXNWLRQZXUGH ZLH EHVFKULHEHQ PLW  P0 1$'+JHVWDUWHWXQGQDFKPLQGXUFK=XJDEHGHUJOHLFKHQ0HQJH0HWKDQROEHHQGHW'LH$QVlW]HZXUGHQQDFK=HQWULIXJDWLRQPLWWHOV+3/&DQDO\VLHUW
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 +HPPXQJ GHU 5HGXNWLRQ LQ KXPDQHQ /HEHUPLNURVRPHQ GXUFK+HIH]HOOHQ










+3/&3XPSH :DWHUVPLW6\VWHPFRQWUROOHU:DWHUV0LOIRUG&786$'HWHNWRU 'XDOO $EVRUEDQFH'HWHFWRU:DWHUV:DWHUV0LOIRUG&786$$XWRVDPSOHU :DWHUVSOXV:DWHUV0LOIRUG&786$,QWHJUDWRU (=&KURP70 &KURPDWRJUDSK\'DWD6\VWHP9HUVLRQ6FLHQWLILF6RIWZDUH,QF6DQ5DPRQ&$86$6WDWLRQlUH3KDVH /L&KURVRUE 6L6lXOHP[PP)D0HUFN/L&KURVSKHU 6L9RUVlXOHP[PP)D0HUFN0RELOH3KDVH +H[DQ3URSDQRO/DXI]HLW LVRNUDWLVFKEHUPLQ'HWHNWLRQ 89QP)OXUDWH POPLQ,QMHNWLRQVYROXPHQ O5HWHQWLRQV]HLWHQ D'LK\GUR[\YLWDPLQ'PLQ




+3/&3XPSH :DWHUV0RGHOO:DWHUV0LOIRUG&786$'HWHNWRU 'XDOO $EVRUEDQFH'HWHFWRU:DWHUV:DWHUV0LOIRUG&786$$XWRVDPSOHU :DWHUV%:,63:DWHUV0LOIRUG&786$,QWHJUDWRU (=&KURP70 &KURPDWRJUDSK\'DWD6\VWHP9HUVLRQ6FLHQWLILF6RIWZDUH,QF6DQ5DPRQ&$86$6WDWLRQlUH3KDVH 1XFOHRVLO&P[PP)D0HUFN53VHOHFW%P[PP)D0HUFN0RELOH3KDVH 0HWKDQRO$TXDELGHVW/DXI]HLW LVRNUDWLVFKEHUPLQ'HWHNWLRQ 89QP)OXUDWH POPLQ,QMHNWLRQVYROXPHQ O5HWHQWLRQV]HLWHQ D'LK\GUR[\YLWDPLQ'PLQ






(V ZXUGHQ VLHEHQ YHUVFKLHGHQH &KDUJHQ DQ KXPDQHQ /HEHUPLNURVRPHQ DXVJHSRROWHQ /HEHUSUREHQ JHZRQQHQ GLH IU GLH DQVFKOLHHQGH ZHLWHUH $XIUHLQLJXQJYHUZHQGHW ZXUGHQ 'LH 3URWHLQNRQ]HQWUDWLRQHQ GHU 0LNURVRPHQ ODJHQ ]ZLVFKHQXQGPJPOEHL3*HKlOWHUQLP%HUHLFKYRQELVQPRO3PJ3URWHLQ
 ,VROLHUXQJYRQ&<3$DXVKXPDQHQ/HEHUPLNURVRPHQ
'DV&\WRFKURP3,VRHQ]\P$ZXUGHPHKUIDFKLQ$QOHKQXQJDQGDVYRQ<XQHWDO>@SXEOL]LHUWH9HUIDKUHQDXVKXPDQHQ/HEHUPLNURVRPHQLVROLHUW(LQH hEHUVLFKW GHU $5HLQLJXQJ DXV KXPDQHQ /HEHUPLNURVRPHQ JLEW $EELOGXQJ
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$EE 5HLQJXQJVVFKHPD GHU ,VROLHUXQJ YRQ &<3$ DXV KXPDQHQ/HEHUPLNURVRPHQ














7ULWRQ;EHVLW]W]XGHPHLQHJHULQJHUH$IILQLWlW]XKXPDQHP&\WRFKURP3DOV7KHVLW XQG OlW VLFK GDKHU OHLFKWHU ZLHGHU DXV GHU (Q]\PSUlSDUDWLRQ HQWIHUQHQ>0|OOHU@'DV(QWIHUQHQGHV'HWHUJHQ]LVW IUGLH(QWIDOWXQJGHUYROOVWlQGLJHQ(Q]\PDNWLYLWlWYRQJURHU%HGHXWXQJGDGLHVHVVFKRQLQJHULQJHQ.RQ]HQWUDWLRQHQGLH .DWDO\VH ]DKOUHLFKHU 5HDNWLRQHQ ]X KHPPHQ YHUPDJ (LQ =XVDW] YRQ  7KHVLW ]X HLQHP ,QNXEDWLRQVDQVDW] PLW KXPDQHQ /HEHUPLNURVRPHQ ZLH XQWHUEHVFKULHEHQYHUPLQGHUWHGLH+\GUR[\OLHUXQJGHV&XPDULQVXPFD$XV GLHVHP *UXQG ZXUGH EHL GHU HUVWHQ GXUFKJHIKUWHQ &<3$,VROLHUXQJ QDFKMHGHP$UEHLWVVFKULWWGDV'HWHUJHQ]HQWIHUQWXPGLH$DNWLYHQ)UDNWLRQHQZlKUHQGGHU 5HLQLJXQJ ]X EHVWLPPHQ XQG QXU GLHVH IU GLH ZHLWHUH $XIDUEHLWXQJ ]XYHUZHQGHQ6SlWHUZXUGHDXIJUXQGGHUKLHUGXUFKEHGLQJWHQVWDUNHQ3URWHLQYHUOXVWHGDUDXI YHU]LFKWHW 'LH %HIUHLXQJ YRQ 7ULWRQ ; HUIROJWH OHGLJOLFK EHL GHU OHW]WHQDXIJHUHLQLJWHQ(Q]\PSUlSDUDWLRQ
'DV'HWHUJHQ]ZXUGHDXVGHU(Q]\PSUlSDUDWLRQHQWZHGHUZLHEHL<XQHWDO>@PLWWHOV HLQHU +\GUR[\ODSDWLW6lXOH RGHU DXFK GXUFK GDV $GVRUSWLRQVPDWHULDO&DOELRVRUE HQWIHUQW&DOELRVRUE $GVRUEHQVEHVWHKWDXVHLQHPK\GURSKREHQ+DU]HLQHP6W\UHQ'LYLQ\OEHQ]HQPLWHLQHU3RUHQJU|HYRQ$QJVWU|P(VHLJQHWVLFK]XU (OLPLQDWLRQ YRQ XQJHEXQGHQHQ RUJDQLVFKHQ 9HUXQUHLQLJXQJHQ 6DO]HQ XQG6FKZHUPHWDOOLRQHQ EHVRQGHUV DEHU DXFK ]XU (QWIHUQXQJ YRQ 'HWHUJHQ]LHQ PLWQLHGULJHU&0&DXVZlULJHQ0HGLHQ'LH$GVRUSWLRQVNDSD]LWlWEHWUlJWPJPOIU7ULWRQ;




%HL GHU +\GURSKREHQ ,QWHUDNWLRQVFKURPDWRJUDSKLH ZXUGHQ GXUFK VWXIHQZHLVH(UK|KXQJGHU'HWHUJHQ]NRQ]HQWUDWLRQLQGHQ3XIIHUQ,ELV,,,YRQDXIGUHLYHUVFKLHGHQH)UDNWLRQHQHOXLHUW$OVHUVWHVZXUGHQHEHQHLQHU9LHO]DKOQLFKWQlKHUEHVWLPPWHUPLNURVRPDOHU3URWHLQHGLH1$'3+&\WRFKURP35HGXNWDVHPLWGHP'XUFKODXI YRQ GHU 6lXOH JHZDVFKHQ $QVFKOLHHQG HUIROJWH GLH (OXWLRQ GHV&\WRFKURPE PLW3XIIHU,,'LHVH)UDNWLRQNRQQWHDOOHUGLQJVQLFKWEHLMHGHU&<3$5HLQLJXQJ GHWHNWLHUW ZHUGHQ GD GHU *HKDOW DQ &\WRFKURP E LQ GHQ PHLVWHQKXPDQHQ /HEHUPLNURVRPHQ ]X JHULQJ ZDU 6FKOLHOLFK ZXUGH PLW GHU K|FKVWHQ.RQ]HQWUDWLRQDQ 7KHVLW3XIIHU ,,,GLH$KDOWLJH)UDNWLRQHOXLHUW LQGHUVLFKDXFKGLH1$'+&\WRFKURPE 5HGXNWDVHEHIDQG,P*HJHQVDW]GD]XZXUGHGDV&<3$EHL<XQHWDO>@QLFKWGXUFK(OXWLRQPLW3XIIHU,,,JHZRQQHQVRQGHUQPLW3XIIHU,GHUGLHJHULQJVWH0HQJHDQ'HWHUJHQ]HQWKLHOW*UQGHKLHUIU N|QQWHQ]XPHLQHQGDVQLFKWLGHQWLVFKH6lXOHQPDWHULDOXQG]XPDQGHUHQGHU$XVWDXVFKGHV'HWHUJHQ]VHLQ(LQW\SLVFKHVQP(OXWLRQVSURILO]HLJWGLH$EELOGXQJ
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$EE QP(OXWLRQVSURILOGHU+\GURSKREHQ,QWHUDNWLRQVFKURPDWRJUDSKLHDQ2FW\O6HSKDURVH &/ % ZlKUHQG GHU &<3$5HLQLJXQJ DXV KXPDQHQ/HEHUPLNURVRPHQ
 $QLRQHQDXVWDXVFKFKURPDWRJUDSKLHDQHLQHU+\GUR[\ODSDWLW6lXOH
'DV (OXDW GHU $QLRQHQDXVWDXVFKFKURPDWRJUDSKLH DQ +\GUR[\ODSDWLW NRQQWH LQYLHU YHUVFKLHGHQH )UDNWLRQHQ XQWHUWHLOW ZHUGHQ $OV HUVWHV ZXUGH GLH1$'+&\WRFKURP E5HGXNWDVH GLH QLFKW DQ GLHVHV 0DWHULDO ELQGHW PLW GHP'XUFKODXI YRQ GHU 6lXOH JHZDVFKHQ 'DQDFK ZXUGHQ PLW  P0 3KRVSKDWSXIIHUDQGHUH3,VRHQ]\PHHOXLHUWGLH MHGRFKNHLQH$$NWLYLWlW]HLJWHQ )UDNWLRQ6FKOLHOLFKHUIROJWHGLH(OXWLRQGHV&<3$ WHLOZHLVHEHUHLWV ODQJVDPPLWP03KRVSKDWSXIIHU )UDNWLRQPLWP0GDQQVHKUVFKQHOO )UDNWLRQ'D LQGHQEHLGHQ )UDNWLRQHQ  XQG  HLQH &XPDULQ+\GUR[\OLHUXQJVDNWLYLWlW ]X GHWHNWLHUHQZDU ZXUGHQ GLHVH IU GLH ZHLWHUH $XIUHLQLJXQJ DQ '($(&HOOXORVH YHUHLQLJW ,P
,62/,(581*'(5+80$1(1%(1=$0,'2;,05('8.7$6(

*HJHQVDW] GD]X HQWKLHOW EHL <XQ >@ EHUZLHJHQG GHU P0 3XIIHU GDV&<3$ 'HU 9HUODXI GLHVHU 6lXOHQFKURPDWRJUDSKLH ZXUGH DQKDQG HLQHV EHL QPHUVWHOOWHQ(OXWLRQVSURILOVYHUIROJW$EE















$EE  QP (OXWLRQVSURILO GHU $QLRQHQDXVWDXVFKFKURPDWRJUDSKLH DQ+\GUR[\ODSDWLW ZlKUHQG GHU &<3$5HLQLJXQJ DXV KXPDQHQ /HEHUPLNURVRPHQ
 $QLRQHQDXVWDXVFKFKURPDWRJUDSKLHDQHLQHU'($(&HOOXORVH6lXOH
'LH $QLRQHQDXVWDXVFKFKURPDWRJUDSKLH DQ '($(&HOOXORVH IKUWH ]X HLQHU$EWUHQQXQJ ZHLWHUHU 3URWHLQEHVWDQGWHLOH YRP &<3$ GLH QLFKW QlKHU XQWHUVXFKWZXUGHQ'LHVH LQ)UDNWLRQHQWKDOWHQHQ3URWHLQHHQWKLHOWHQ MHGRFKNHLQ3'DV&<3$ ZXUGH QLFKW YRP 6lXOHQPDWHULDO JHEXQGHQ XQG IDQG VLFK GDKHU LP'XUFKODXI ZLHGHU 'DV  QP (OXWLRQVSURILO GLHVHV 5HLQLJXQJVVFKULWWHV ]HLJW GLH$EELOGXQJ
,62/,(581*'(5+80$1(1%(1=$0,'2;,05('8.7$6(
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5HLQLJXQJVVFKULWW 3URWHLQD>PJ@ 3*HKDOW>QPROPJ@ 3E>QPRO@ 5HLQLJXQJFIDFK *HZLQQG>@
0LNURVRPHQ     
2FW\O6HSKDURVH     
+\GUR[\ODSDWLW     
'($(&HOOXORVH     
D *HVDPW3URWHLQ0HQJHE *HVDPW30HQJHF EDVLHUHQGDXIGHPVSH]LILVFKHQ3*HKDOW>QPROPJ@G EDVLHUHQGDXIGHU*HVDPW30HQJH>QPRO@
 $QDO\WLVFKH0HWKRGHQ]XU&KDUDNWHULVLHUXQJGHV&<3$DXVKXPDQHQ/HEHUPLNURVRPHQ
 hEHUSUIXQJGHU,GHQWLWlWXQG5HLQKHLWPLWWHOV6'63DJHXQG:HVWHUQ%ORW
1DFK GHU &<3$5HLQLJXQJ DXV KXPDQHQ /HEHUPLNURVRPHQ ZXUGH HLQH 6'63RO\DFU\ODPLGJHOHOHNWURSKRUHVHVRZLHHLQ:HVWHUQ%ORWGXUFKJHIKUW'LH6'63DJHHUJDE HLQ GXUFKVFKQLWWOLFKHV 0ROHNXODUJHZLFKW GHV JHUHLQLJWHQ (Q]\PV YRQ HWZD'D+LHUIUZXUGHGLHLP*HOPDUNLHUWH%DQGHIUGLH%HVWLPPXQJ]X*UXQGHJHOHJW GD GLHVH IU GLH SRVLWLYH 5HDNWLRQ PLW GHP $QWLN|USHU JHJHQ &<3$ LP:HVWHUQ%ORWYHUDQWZRUWOLFKZDU$EE
,62/,(581*'(5+80$1(1%(1=$0,'2;,05('8.7$6(

$EE 6'6*HO GHU JHUHLQLJWHQ &<3$)UDNWLRQ DXV KXPDQHQ /HEHUPLNURVRPHQ   0*6WDQGDUG       N'D  KXPDQH%HQ]DPLGR[LP5HGXNWDVH >5LHFNHUW  %HKUHQV @ JHUHLQLJWHV &<3$ ><XQ HW DO @  UHNRPELQDQWHV &<3$ LQ/\PSKREODVWHQ 5HDNWLRQPLWGHP$QWLN|USHUJHJHQ&<3$
'DV 6'6*HO ]HLJW GD GDV LVROLHUWH &<3$ QLFKW YROOVWlQGLJ UHLQ YRUODJ=XVlW]OLFKZDUHQGUHL3URWHLQEDQGHQYRUKDQGHQGLHMHGRFKQXUVFKZDFKDXVJHSUlJWZDUHQ%HLNHLQHP9HUVXFK&<3$DXVKXPDQHQ/HEHUPLNURVRPHQ]X LVROLHUHQNRQQWH GLH DQJHVWUHEWH 5HLQKHLW YRQ   HU]LHOW ZHUGHQ 'DV 6'6*HO ]HLJWMHGRFKGDGDV&<3$VWDUNDXIJHUHLQLJWZXUGH(VNRQQWHQYRUDOOHPNHLQH IUGLH 5HNRQVWLWXWLRQ GHV UHGXNWLYHQ RGHU R[LGDWLYHQ (Q]\PV\VWHPV QRWZHQGLJHQ%HVWDQGWHLOHZLH&\WRFKURPE E5HGXNWDVHRGHU35HGXNWDVHQDFKJHZLHVHQZHUGHQ$OV9HUJOHLFKZXUGHGLHKXPDQH%HQ]DPLGR[LP5HGXNWDVHGLHQDFKGHP9HUIDKUHQYRQ0|OOHU >@ LVROLHUWZXUGHVRZLHGDV LQ/\PSKREODVWHQH[SULPLHUWH&<3$ *HQWHVW LP 6'6*HO PLW DXIJHWUDJHQ 6lPWOLFKH 3URWHLQEDQGHQ GHU%HQ]DPLGR[LP5HGXNWDVH VRZLH GHV JHUHLQLJWHQ &<3$ ]HLJWHQ VLFK HEHQIDOOVEHLPUHNRPELQDQWH[SULPLHUWHQ&<3$
    
,62/,(581*'(5+80$1(1%(1=$0,'2;,05('8.7$6(

,P:HVWHUQ%ORW NRQQWH GLH ,VROLHUXQJ GHV&\WRFKURP 3,VRHQ]\PV $ GXUFKGLH 5HDNWLRQ PLW HLQHP LPPXQREORWVSH]LILVFKHQ PRQRNORQDOHQ $QWLN|USHU JHJHQGLHVHV (Q]\P EHVWlWLJW ZHUGHQ 'LHVHU UHDJLHUWH VRZRKO PLW KXPDQHQ/HEHUPLNURVRPHQ DOV DXFK PLW VlPWOLFKHQ $DNWLYHQ )UDNWLRQHQ GHU 5HLQLJXQJ$EE-HDXIJHUHLQLJWHUGLH$)UDNWLRQHQYRUODJHQGHVWRVWlUNHUNRQQWHGLH5HDNWLRQPLWGHP$VSH]LILVFKHQ$QWLN|USHUGHWHNWLHUWZHUGHQ'LH(QGSUlSDUDWLRQPLW&<3$QDFKGHU'($(&HOOXORVH]HLJWH GLH LQWHQVLYVWH)lUEXQJ LP:HVWHUQ%ORW
      








'LH6HTXHQ]LHUXQJGHUGUHL3URWHLQEDQGHQGHUJHUHLQLJWHQ(Q]\PSUlSDUDWLRQVLHKH6'6*HO XQWHU  GXUFK GLH )LUPD 7RSODEPLWWHOV 0$/',06 HUJDE GD HVVLFKEHLGHU%DQGHPLWGHP0ROHNXODUJHZLFKWYRQFD'DXPGDV&\WRFKURP3,VRHQ]\P $ KDQGHOWH =XU 8QWHUVFKHLGXQJ GLHVHV 3URWHLQV YRP &<3$ZHOFKHV +RPRORJLH]XP&<3$DXIZHLVWZXUGHQGLHWKHRUHWLVFKHQ0DVVHQGHUWU\SWLVFKHQ3HSWLGHHUUHFKQHWXQGPLWGHQ0DVVHQDXVGHQ0$/',066SHNWUHQYHUJOLFKHQ'DEHLHUJDEHQVLFKDFKW3HSWLGPDVVHQGLHQXU LP&<3$QLFKWDEHULP &<3$ YRUNRPPHQ ZRPLW GLHVH 3URWHLQEDQGH HLQGHXWLJ DOV &<3$LGHQWLIL]LHUW ZHUGHQ NRQQWH 7DE  8PJHNHKUW NRQQWH NHLQ 0DVVHQEUXFKVWFNJHIXQGHQZHUGHQ ZHOFKHV QXU GHP&<3$ XQG QLFKW GHP&<3$ ]X]XRUGQHQZDU0LWHLQHP0ROHNXODUJHZLFKWYRQ'DNRQQWHZHLWHUKLQGDV9RUKDQGHQVHLQGHU $U\ODFHWDPLG'HDFHW\ODVH LQ GHU $KDOWLJHQ )UDNWLRQ EHVWLPPW ZHUGHQ 'LHGULWWH %DQGH PLW HLQHP 0ROHNXODUJHZLFKW ! 'D HQWKLHOW HLQ ZHLWHUHV 3,VRHQ]\P GLH 60HSKHQ\WRLQ +\GUR[\ODVH &<3& VRZLH GDV KXPDQH3RO\SHSWLG%GHU8'3 *O\FRV\O7UDQVIHUDVH)DPLOLH
7DE 3HSWLGPDVVHQGHUJHUHLQLJWHQ$KDOWLJHQ)UDNWLRQGLHQXULP&<3$YRUNRPPHQ




'DV DXV KXPDQHQ /HEHUPLNURVRPHQ JHZRQQHQH &<3$ EHVD QDFK GHU HUVWHQHUIROJUHLFK GXUFKJHIKUWHQ 5HLQLJXQJ HLQH &XPDULQ+\GUR[\OLHUXQJVDNWLYLWlW YRQr QPRO+\GUR[\FXPDULQPLQPJ3URWHLQQDFKGHUOHW]WHQHLQHYRQr QPROPLQPJ :lKUHQG GHU HUVWHQ ,VROLHUXQJ ZXUGH GLH $$NWLYLWlW QDFKMHGHPHLQ]HOQHQ5HLQLJXQJVVFKULWWEHUJHSUIW'DV(UJHEQLVGLHVHU8PVHW]XQJ LVWLQ$EELOGXQJGDUJHVWHOOW













$EE &XPDULQ+\GUR[\OLHUXQJ ZlKUHQG GHU $5HLQLJXQJ +/0 KXPDQH/HEHUPLNURVRPHQ
'LH 6WHLJHUXQJ GHU 8PVHW]XQJVUDWH YRQ r  +\GUR[\FXPDULQPLQPJ3URWHLQGXUFKKXPDQH/HEHUPLNURVRPHQDXIr QPROGXUFKGDVJHUHLQLJWH$ LVW LQ GHU $EELOGXQJ GHXWOLFK ]X HUNHQQHQ $OOHUGLQJV ZXUGHQ QDFK GHU 2FW\O6HSKDURVH VRZLH QDFK GHU +\GUR[\ODSDWLW6lXOH QXU JHULQJH +\GUR[\OLHUXQJV
,62/,(581*'(5+80$1(1%(1=$0,'2;,05('8.7$6(

DNWLYLWlWHQ YRQ r  E]Z  r  +\GUR[\FXPDULQPLQPJ 3URWHLQJHPHVVHQ
 5HGXNWLRQYRQ%HQ]DPLGR[LP
 5HGXNWLRQYRQ%HQ]DPLGR[LPGXUFK&<3$
'LH5HGXNWLRQYRQ%HQ]DPLGR[LPHUIROJWHGXUFKGDVJHUHLQLJWH&<3$MHZHLOVPLW8PVHW]XQJVUDWHQ LP %HUHLFK YRQ  r  ELV  r  QPRO %HQ]DPLGLQPLQPJ3URWHLQ:lKUHQGGHUHUVWHQ,VROLHUXQJYRQ&<3$ZXUGHDXFKGLH%HQ]DPLGR[LP5HGXNWDVH$NWLYLWlW QDFK MHGHPHLQ]HOQHQ$UEHLWVVFKULWWPLWJHWHVWHW'DV(UJHEQLVGLHVHU8QWHUVXFKXQJLVWLQ$EELOGXQJGDUJHVWHOOW













$EE 5HGXNWLRQYRQ%HQ]DPLGR[LPZlKUHQGGHU$5HLQLJXQJ +/0KXPDQH/HEHUPLNURVRPHQ +,& QDFK +\GURSKREHU ,QWHUDNWLRQVFKURPDWRJUDSKLH+\GUR[\ODSDWLW QDFK +\GUR[\ODSDWLW 6lXOH '($( QDFK '($(&HOOXORVH%$25HGXNWDVHKXPDQHJHUHLQLJWH%HQ]DPLGR[LP 5HGXNWDVH
,62/,(581*'(5+80$1(1%(1=$0,'2;,05('8.7$6(

,QGHUDEJHELOGHWHQ*UDSKLNLVWGHXWOLFKHLQVWXIHQZHLVHU$QVWLHJGHU5HGXNWLRQVUDWHYRQ%HQ]DPLGR[LPZlKUHQGGHU$5HLQLJXQJ]XHUNHQQHQ:lKUHQGGLHKXPDQHQ/HEHUPLNURVRPHQ OHGLJOLFK HLQH 8PVHW]XQJVUDWH YRQ  r  QPRO%HQ]DPLGLQPLQPJ 3URWHLQ DXIZLHVHQ ]HLJWH GLH SDUWLHOO JHUHLQLJWH )UDNWLRQ QDFKGHU2FW\O6HSKDURVH6lXOHHLQH$NWLYLWlWYRQr QPRO%HQ]DPLGLQPLQPJ3URWHLQ 1DFK $QLRQHQDXVWDXVFKFKURPDWRJUDSKLH DQ +\GUR[\ODSDWLW NRQQWH GLHVHGDQQZHLWHUDXI r QPRO%HQ]DPLGLQPLQPJ3URWHLQJHVWHLJHUWZHUGHQ'DVHQGJOWLJJHUHLQLJWH&<3$EHVDVFKOLHOLFKHLQH$NWLYLWlWYRQr QPRO%HQ]DPLGLQPLQPJ=XP9HUJOHLFKZXUGHSDUDOOHOKLHU]XHLQH,QNXEDWLRQPLWGHUYRQ5LHFNHUW XQG %HKUHQV ]XYRU JHUHLQLJWHQ KXPDQHQ %HQ]DPLGR[LP5HGXNWDVHGXUFKJHIKUW GLH HLQH HWZDV QLHGULJHUH 8PVHW]XQJVUDWH YRQ  r  QPRO%HQ]DPLGLQPLQPJ3URWHLQEHVD
 5HGXNWLRQYRQ%HQ]DPLGR[LPGXUFKZHLWHUH3(Q]\PH
'LH UHNRPELQDQW H[SULPLHUWHQ XQG DXIJHUHLQLJWHQ 3 ,VRHQ]\PH $ XQG &VRZLH GLH KXPDQH8'3*OXFXURQ\OWUDQVIHUDVHZXUGHQ DXI LKUH5HGXNWDVH$NWLYLWlWEHUSUIW .HLQHV GHU GUHL (Q]\PH ZDU LQ GHU /DJH GLH 0RGHOOVXEVWDQ]%HQ]DPLGR[LP LP UHNRQVWLWXLHUWHQ6\VWHPPLW&\WRFKURPE XQGGHU E5HGXNWDVH]XUHGX]LHUHQ
 5HGXNWLRQYRQ*XDQR[DEHQ]




$XFK GLH 5HGXNWLRQ GHV 3URGUXJV 52  ZXUGH YRQ GHP DXV KXPDQHQ/HEHUPLNURVRPHQJHUHLQLJWHQ&<3$LPUHNRQVWLWXLHUWHQ6\VWHPPLW8PVHW]XQJVUDWHQYRQr QPRO52PLQPJ3URWHLQNDWDO\VLHUW
 $NWLYLWlWHQYRQ&\WRFKURPE XQG1$'+&\WRFKURPE 5HGXNWDVHDXV6FKZHLQHOHEHUE]ZKXPDQHU/HEHU
















$EE 15HGXNWLRQ YRQ %HQ]DPLGR[LP GXUFK GLH KXPDQH %HQ]DPLGR[LP5HGXNWDVH LP UHNRQVWLWXLHUWHQ 6\VWHPPLWPHQVFKOLFKHQ XQG SRUFLQHQ.RPSRQHQWHQ DPLWKXPDQHUE5HGXNWDVHXQGKXPDQHP&\WRFKURPE  EPLWSRUFLQHUE5HGXNWDVHXQGKXPDQHP&\WRFKURPE  F &\WRFKURPEXQGE5HGXNWDVHDXV6FKZHLQHOHEHUPLNURVRPHQ





(LQ UHDNWLRQVVSH]LILVFKHU PRQRNORQDOHU $QWLN|USHU JHJHQ &<3$ GHU )LUPD*HQWHVW ZXUGH HLQHP ,QNXEDWLRQVDQVDW] PLW KXPDQHQ /HEHUPLNURVRPHQ XQG%HQ]DPLGR[LP LQ VWHLJHQGHU .RQ]HQWUDWLRQ ]XJHVHW]W (V ZXUGH EHUSUIW RE GLH5HGXNWLRQYRQ%HQ]DPLGR[LP]X%HQ]DPLGLQGXUFKGLH*HJHQZDUWGHV$QWLN|USHUVJHKHPPW ZLUG 'DV (UJHEQLV GLHVHU $QWLN|USHUVWXGLH LVW LQ $EELOGXQJ GDUJHVWHOOW












$EE (LQIOX HLQHV UHDNWLRQVVSH]LILVFKHQ $QWLN|USHUV DXI GLH 5HGXNWLRQ YRQ%HQ]DPLGR[LPLQKXPDQHQ/HEHUPLNURVRPHQ
,62/,(581*'(5+80$1(1%(1=$0,'2;,05('8.7$6(

'LH 5HGXNWLRQ LQ $EZHVHQKHLW GHV $QWLN|USHUV HUIROJWH PLW 8PVHW]XQJVUDWHQ YRQ r  QPRO %HQ]DPLGLQPLQPJ 3URWHLQ (LQ =XVDW] YRQ  O$QWLN|USHUSUlSDUDWLRQ YHUPRFKWH GLH $NWLYLWlW ]ZDU VLJQLILNDQW DXI  r QPROPLQPJ ]X VHQNHQ 3    (LQH JU|HUH 0HQJH DQ $QWLN|USHU LP,QNXEDWLRQVDQVDW] IKUWH MHGRFK ZLHGHUXP ]X HLQHP JHULQJHQ $QVWLHJ GHU8PVHW]XQJVUDWH DXI r  QPROPLQPJPLW  O E]Z r PLW  O$QWLN|USHU 'LHVH (UJHEQLVVH XQWHUVFKLHGHQ VLFK QLFKW VLJQLILNDQW YRQ GHP $QVDW]RKQH$QWLN|USHU3!














$EE (LQIOX HLQHV UHDNWLRQVVSH]LILVFKHQ$QWLN|USHUV JHJHQ&<3$ DXI GLH5HGXNWLRQYRQ%HQ]DPLGR[LPGXUFKJHUHLQLJWHV&<3$DXVKXPDQHQ/HEHUPLNURVRPHQLPUHNRQVWLWXLHUWHQ6\VWHP
,62/,(581*'(5+80$1(1%(1=$0,'2;,05('8.7$6(

2KQH $QWLN|USHU EHVD GDV UHNRQVWLWXLHUWH 6\VWHP PLW JHUHLQLJWHP &<3$ HLQH$NWLYLWlW YRQ  r  QPRO %HQ]DPLGLQPLQPJ 3URWHLQ (LQ =XVDW] YRQ  O$QWLN|USHU/|VXQJIKUWH]XHLQHPVWDUNHQ$EVLQNHQGHU8PVHW]XQJVUDWHDXIr QPROPLQPJ 'LH 5HGXNWLRQVUDWHQ LQ $Q XQG $EZHVHQKHLW GHV $QWLN|USHUVHUZLHVHQ VLFK WURW] JURHU 6WDQGDUGDEZHLFKXQJ DOV VLJQLILNDQW LP VWXGHQWV WWHVW3  
















$EE hEHUSUIXQJ GHV UHDNWLRQVSH]LILVFKHQ $QWLN|USHUV JHJHQ $ GXUFK8PVHW]XQJYRQ&XPDULQLPUHNRQVWLWXLHUWHQ6\VWHPPLWUHNRPELQDQWHP&<3$
,62/,(581*'(5+80$1(1%(1=$0,'2;,05('8.7$6(

'LH&XPDULQ+\GUR[\OLHUXQJVDNWLYLWlWGHV LQ/\PSKREODVWHQH[SULPLHUWHQ&<3$EHWUXJ LQ$EZHVHQKHLWGHV$QWLN|USHUVr QPRO+\GUR[\FXPDULQPLQPJ3URWHLQ'XUFK=XVDW]YRQO$QWLN|USHU/|VXQJ]XP,QNXEDWLRQVDQVDW]NRQQWHGLH8PVHW]XQJVUDWH DXI r  QPROPLQPJ JHVHQNW ZHUGHQ 'HU 8QWHUVFKLHGHUZLHVVLFKHEHQIDOOVDOVVLJQLILNDQWLPVWXGHQWVWWHVW3 =XGHPNRQQWHEHLGHU ,QNXEDWLRQ PLW GHP UHDNWLRQVVSH]LILVFKHQ $QWLN|USHU HLQH lKQOLFK JURH6WDQGDUGDEZHLFKXQJ ZLH EHL GHU 5HGXNWLRQ YRQ %HQ]DPLGR[LP GXUFK JHUHLQLJWHV&<3$JHPHVVHQZHUGHQ
 +HPPXQJGHU&XPDULQ+\GUR[\OLHUXQJGXUFK%HQ]DPLGR[LP
'HU (LQIOX YRQ %HQ]DPLGR[LP DXI GLH +\GUR[\OLHUXQJ GHV &XPDULQV VROOWHXQWHUVXFKW ZHUGHQ +LHUIU ZXUGHQ HLQHU ,QNXEDWLRQ PLW &XPDULQ XQG KXPDQHQ/HEHUPLNURVRPHQ VWHLJHQGH 0HQJHQ DQ %HQ]DPLGR[LP ]XJHVHW]W 'DV (UJHEQLVGLHVHU8QWHUVXFKXQJLVWLQ$EELOGXQJGDUJHVWHOOW
,62/,(581*'(5+80$1(1%(1=$0,'2;,05('8.7$6(
















'LH.RQWUROOLQNXEDWLRQRKQH=XVDW]YRQ%HQ]DPLGR[LPHUJDEHLQH8PVHW]XQJVUDWHYRQ  r  QPRO +\GUR[\FXPDULQPLQPJ 3URWHLQ IU KXPDQH/HEHUPLNURVRPHQ'LH$QZHVHQKHLW YRQ0ELV P0%HQ]DPLGR[LPZlKUHQGGHU&XPDULQ+\GUR[\OLHUXQJIKUWH]XNHLQHUVLJQLILNDQWHQ9HUlQGHUXQJVWXGHQWVWWHVW6LJQLILNDQ]QLYHDX (LQHP0%HQ]DPLGR[LP.RQ]HQWUDWLRQEHZLUNWHHLQH VLJQLILNDQWH 9HUPLQGHUXQJ GHU $NWLYLWlW DXI  r  QPRO +\GUR[\FXPDULQPLQPJ3URWHLQ3 
'HU (LQIOX YRQ  P0 %HQ]DPLGR[LP DXI GLH &XPDULQ+\GUR[\OLHUXQJ GXUFKJHUHLQLJWHV RGHU LQ /\PSKREODVWHQ H[SULPLHUWHV &<3$ LVW LQ $EELOGXQJ GDUJHVWHOOW
,62/,(581*'(5+80$1(1%(1=$0,'2;,05('8.7$6(


















D D E E
$EE (LQIOXYRQ%HQ]DPLGR[LPDXIGLH+\GUR[\OLHUXQJGHV&XPDULQV GXUFKD JHUHLQLJWHV&<3$XQGEUHNRPELQDQWH[SULPLHUWHV&<3$




8PGHQ(LQIOXYRQ&XPDULQDOV]ZHLWHV]XVlW]OLFKHV6XEVWUDWDXIGLH5HGXNWLRQYRQ%HQ]DPLGR[LP ]X SUIHQ ZXUGHQ 8PVHW]XQJHQ PLW %HQ]DPLGR[LP LQ  KXPDQHQ/HEHUPLNURVRPHQ LQ $EKlQJLJNHLW YRQ GHU ]XJHVHW]WHQ &XPDULQNRQ]HQWUDWLRQGXUFKJHIKUW (LQ 9HUJOHLFK GHU $NWLYLWlWHQ GHU HLQ]HOQHQ ,QNXEDWLRQVDQVlW]H LVW LQ$EELOGXQJGDUJHVWHOOW













=XU hEHUSUIXQJ GHU 8QWHUVFKLHGH GHU HLQ]HOQHQ ,QNXEDWLRQVDQVlW]H GLHQWH GHUVWXGHQWVWWHVW6LJQLILNDQ]QLYHDX(VLVWMHGRFKNHLQVLJQLILNDQWHU(LQIOXYRQ&XPDULQ DXI GLH 5HGXNWDVH$NWLYLWlW GHU KXPDQHQ /HEHUPLNURVRPHQ ]X HUNHQQHQDOOH .RQ]HQWUDWLRQHQ 3 !  'LH .RQWUROOLQNXEDWLRQ RKQH &XPDULQ HUJDE HLQH
,62/,(581*'(5+80$1(1%(1=$0,'2;,05('8.7$6(

8PVHW]XQJVUDWH YRQ r  QPRO %HQ]DPLGLQPLQPJ 3URWHLQ ZlKUHQG GHU=XVDW]YRQ&XPDULQ]XGHQLQ7DEHOOHEHVFKULHEHQHQ$NWLYLWlWHQIKUWH
7DE5HGXNWLRQYRQ%HQ]DPLGR[LPGXUFKKXPDQH/HEHUPLNURVRPHQXQWHU=XVDW]YRQVWHLJHQGHQ.RQ]HQWUDWLRQHQDQ&XPDULQLP,QNXEDWLRQVDQVDW]
=XVDW]&XPDULQ>0@ 8PVHW]XQJVUDWH>%HQ]DPLGLQPLQPJ3URWHLQ@
 r QPRO r QPRO r QPRO r QPRO r QPRO r QPRO r QPRO
















$EE (LQIOX YRQ &XPDULQ DXI GLH 5HGXNWLRQ YRQ %HQ]DPLGR[LP GXUFK GDVDXVKXPDQHQ/HEHUPLNURVRPHQJHZRQQHQH&<3$
$XFK IU GDV UHNRQVWLWXLHUWH 6\VWHP OLH VLFK NHLQH VLJQLILNDQWH 9HUlQGHUXQJ GHU8PVHW]XQJVUDWHQ LP VWXGHQWV WWHVW HUNHQQHQ 6LJQLILNDQ]QLYHDX YRQ   'LH5HGXNWLRQYRQ%HQ]DPLGR[LPGXUFKGDVJHUHLQLJWH&<3$LQ$Q XQG$EZHVHQKHLWYRQ &XPDULQ HUIROJWH MHZHLOV PLW HLQHU $NWLYLWlW YRQ  r  QPRO%HQ]DPLGLQPLQPJ3URWHLQ
,62/,(581*'(5+80$1(1%(1=$0,'2;,05('8.7$6(

 ,VROLHUXQJ YRQ UHNRPELQDQW H[SULPLHUWHP &<3$ DXV+HIH]HOOHQ
 *HZLQQXQJGHVUHNRPELQDQWHQ&<3$DXV+HIH]HOOHQ
=XPHUVWHQ0DO JHODQJ GLH ,VROLHUXQJ YRQ UHNRPELQDQW H[SULPLHUWHP&<3$ DXV+HIH]HOOHQ 'LH 0HWKRGH YRQ 6RXFHN HW DO >@ GHU GLH 5HLQLJXQJ GLHVHV,VRHQ]\PVDXV(FROL EHVFKULHEHQKDWZXUGHKLHUDXIEHUWUDJHQ
(LQHhEHUVLFKWGHU5HLQLJXQJDXV+HIH]HOOHQ]HLJW$EELOGXQJ
$EE  5HLQLJXQJVVFKHPD GHU ,VROLHUXQJ YRQ UHNRPELQDQWHP &<3$ DXV+HIH]HOOHQ
















'LH+HIH]HOOHQ]HLJWHQHLQH&XPDULQ+\GUR[\OLHUXQJVDNWLYLWlWYRQr QPRO+\GUR[\FXPDULQPLQPJ 3URWHLQ (OXDW , GHU &06HSKDURVH K\GUR[\OLHUWH GDV&XPDULQPLWHLQHU8PVHW]XQJVUDWHYRQr QPRO+\GUR[\FXPDULQPLQPJ3URWHLQ(OXDW,,PLWr QPROPLQPJ'XUFK=XVDW]YRQ&\WRFKURPE ]XP,QNXEDWLRQVDQVDW]NRQQWHGLH$$NWLYLWlWGHV(OXDW,DXIQPRO+\GUR[\FXPDULQPLQPJJHVWHLJHUWZHUGHQ(LQ (LQIULHUHQ GHU (Q]\PSUlSDUDWLRQHQ EHL ± & EHU 1DFKW EHZLUNWH NHLQH9HUPLQGHUXQJGHU$NWLYLWlWVRZLHEHLDXVKXPDQHQ/HEHUPLNURVRPHQJHUHLQLJWHP&<3$EHREDFKWHWZXUGHVLHKH
 5HGXNWLRQYRQ%HQ]DPLGR[LP




 +HPPXQJ GHU 5HGXNWLRQ LQ KXPDQHQ /HEHUPLNURVRPHQ GXUFKDXV+HIH]HOOHQLVROLHUWH$)UDNWLRQHQ
(VZXUGHHLQH6WXGLHGXUFKJHIKUWGLHNOlUHQVROOWHRE%HVWDQGWHLOHLQGHQLVROLHUWHQ$KDOWLJHQ)UDNWLRQHQYRUKDQGHQZDUHQZHOFKHGLH5HGXNWLRQYRQ%HQ]DPLGR[LP]XKHPPHQYHUP|JHQ+LHU]XZXUGHQ8PVHW]XQJHQYRQ%HQ]DPLGR[LPLQKXPDQHQ/HEHUPLNURVRPHQGXUFKJHIKUWGHQHQVWHLJHQGH0HQJHQDQ(OXDW,XQG(OXDW,,GHU$5HLQLJXQJ DXV +HIH]HOOHQ  ]XJHIJW ZXUGHQ 'HU (LQIOX GLHVHU)UDNWLRQHQDXIGLH5HGXNWLRQLVWLQ$EELOGXQJGDUJHVWHOOW
$XVGHU$EELOGXQJJHKWHLQGHXWLJKHUYRU GDHLQHVWHLJHQGH0HQJHDQ(OXDW , LP,QNXEDWLRQVDQVDW] HLQH VWHWLJH 9HUPLQGHUXQJ GHU 5HGXNWDVH$NWLYLWlW LQ KXPDQHQ/HEHUPLNURVRPHQ ]XU )ROJH KDWWH 'LH 5HGXNWLRQ LQ KXPDQHQ /HEHUPLNURVRPHQ]HLJWH RKQH =XVDW] YRQ (OXDW , HLQH 8PVHW]XQJVUDWH YRQ r  QPRO%HQ]DPLGLQPLQPJ3URWHLQ(LQ%HLPLVFKHQYRQJGHU$KDOWLJHQ)UDNWLRQDXV+HIHEHZLUNWHHLQQLFKWVLJQLILNDQWHV$EVLQNHQGHU5DWHDXIr QPROPLQPJ3 !  'LH =XJDEH YRQ JU|HUHQ 0HQJHQ DQ  (OXDW , EHZLUNWH MHGRFK HLQHVLJQLILNDQWH9HUPLQGHUXQJGHU$NWLYLWlWYRQr QPROPLQPJGXUFKJELV]Xr QPROPLQPJGXUFKJDQJHUHLQLJWHU+HIHIUDNWLRQ38P HLQH +HPPXQJ GHU 5HGXNWLRQ YRQ %HQ]DPLGR[LP GXUFK GDV LQ GHU LVROLHUWHQ$KDOWLJHQ (Q]\PSUlSDUDWLRQ HQWKDOWHQH 1D&KRODW DXV]XVFKOLHHQ ZXUGH HLQ$QVDW]PLWHLQHPLJHQ=XVDW]DQ1D&KRODWPLWLQNXELHUW'LHVHU]HLJWHNHLQHQVLJQLILNDQWHQ8QWHUVFKLHG]XGHU.RQWUROOLQNXEDWLRQRKQH=XVlW]H3!PLWHLQHU8PVHW]XQJVUDWHYRQr QPRO%HQ]DPLGLQPLQPJ3URWHLQ
,62/,(581*'(5+80$1(1%(1=$0,'2;,05('8.7$6(

$EE +HPPXQJ GHU 5HGXNWLRQ YRQ %HQ]DPLGR[LP LQ KXPDQHQ/HEHUPLNURVRPHQ GXUFK GDV EHL GHU ,VROLHUXQJ YRQ $ DXV +HIHJHZRQQHQH(OXDW,
'LHJOHLFKH6WXGLHZLHKLHUEHVFKULHEHQZXUGHPLW(OXDW ,,GHU$5HLQLJXQJDXV+HIH]HOOHQ GXUFKJHIKUW 'D DXFK KLHU HLQH +HPPXQJ GHU 5HGXNWLRQ YRQ%HQ]DPLGR[LPGXUFKVWHLJHQGH0HQJHQDQ(OXDW,,]XHUNHQQHQZDUZXUGHDXIHLQ'DUVWHOOHQGHU(UJHEQLVVHDQGLHVHU6WHOOHYHU]LFKWHW















(VZXUGHHLQH+HPPVWXGLHlKQOLFKZLHXQWHUEHVFKULHEHQGXUFKJHIKUWLQ GHU GLH 5HGXNWLRQVUDWH YRQ %HQ]DPLGR[LP LQ KXPDQHQ /HEHUPLNURVRPHQ XQWHU=XVDW]VWHLJHQGHU0HQJHQDQ+HIH]HOOHQEHVWLPPWZXUGH$EELOGXQJ]HLJWGDV(UJHEQLVGLHVHU8QWHUVXFKXQJ













$XFK KLHU ]HLJWHQ GLH .RQWUROODQVlW]H RKQH =XVDW] YRQ +HIH]HOOHQ GLH JU|WH8PVHW]XQJVUDWHYRQr QPRO%HQ]DPLGLQPLQPJ3URWHLQ'XUFK=XVDW]YRQ J +HIH ZXUGH EHL HLQHU $NWLYLWlW YRQ r  QPROPLQPJ QRFK NHLQH+HPPXQJ GHU 5HGXNWLRQ HU]LHOW ZlKUHQG GXUFK HLQH 0HQJH YRQ  J +HIH GLH
,62/,(581*'(5+80$1(1%(1=$0,'2;,05('8.7$6(

8PVHW]XQJVUDWH VLJQLILNDQW DXI  r  QPROPLQPJ DEJHVHQNW ZXUGH 3    J +HIH]HOOHQ LP $QVDW] YHUPLQGHUWHQ GLH 5HGXNWDVHDNWLYLWlW GHU/HEHUPLNURVRPHQDXIr QPRO%HQ]DPLGLQPLQPJ3URWHLQ$XFKZHQQNHLQVWUHQJ OLQHDUHU =XVDPPHQKDQJ ]ZLVFKHQ VWHLJHQGHQ 0HQJHQ DQ +HIH]HOOHQ XQGVLQNHQGHQ 8PVHW]XQJVUDWHQ EHVWHKW ZLH XQWHU  PLW (OXDW , ]X HUNHQQHQZDU ZDU HLQH GHXWOLFKH +HPPXQJ GHU 5HGXNWLRQ YRQ %HQ]DPLGR[LP LQ KXPDQHQ/HEHUPLNURVRPHQGXUFKGHQ=XVDW]YRQ+HIH]XYHU]HLFKQHQ
 +\GUR[\OLHUXQJYRQD+\GUR[\YLWDPLQ'




$QKDQG GHU $0DUNHUDNWLYLWlW JHODQJ PHKUIDFK GLH ,VROLHUXQJ GHV &<3$ DXVKXPDQHQ /HEHUPLNURVRPHQ QDFK EHNDQQWHU 9RUVFKULIW ><XQHW DO @ 'DV9HUIDKUHQQDFK<XQHWDO>@ZXUGHGDEHLMHGRFKOHLFKWPRGLIL]LHUWZRGXUFKVLFKHLQLJH bQGHUXQJHQ IU GLH 5HLQLJXQJ HUJDEHQ =XP HLQHQ ZXUGH 2FW\OVHSKDURVH&/ % DQVWHOOH YRQ 12FW\ODPLQR6HSKDURVH % DOV 6lXOHQPDWHULDO IU GLH+\GURSKREH ,QWHUDNWLRQVFKURPDWRJUDSKLH YHUZHQGHW ]XP DQGHUHQ ZXUGH GDV'HWHUJHQ] (PXOJHQ  DXIJUXQG PDQJHOQGHU 9HUIJEDUNHLW JHJHQ 7KHVLW XQG7ULWRQ ; DXVJHWDXVFKW 1DFK GHU +\GURSKREHQ ,QWHUDNWLRQVFKURPDWRJUDSKLHZHUGHQGLH$DNWLYHQ)UDNWLRQHQZLHDXFKGLHKXPDQH%HQ]DPLGR[LP5HGXNWDVH>5LHFNHUW  %HKUHQV @ LPPHU ]XVDPPHQ PLW GHU 1$'+&\WRFKURP E5HGXNWDVH LQ GHP 3XIIHU PLW GHU K|FKVWHQ 'HWHUJHQ]NRQ]HQWUDWLRQ HOXLHUW'LH+\GURSKREH ,QWHUDNWLRQVFKURPDWRJUDSKLH GLHQW HLQHU HUVWHQ 9RUWUHQQXQJ DOOHUHQWKDOWHQHQ 3URWHLQH (LQ lKQOLFKHV 9HUKDOWHQ YRQ &<3$ XQG %HQ]DPLGR[LP5HGXNWDVH ZlKUHQG GLHVHV 5HLQLJXQJVVFKULWWHV OlW DXI bKQOLFKNHLWHQ EHLGHU(Q]\PHVFKOLHHQ
'LH LVROLHUWH &<3$ (QGIUDNWLRQ EHVD HLQH PLW GHU /LWHUDWXU YHUJOHLFKEDUH&XPDULQ+\GUR[\OLHUXQJV$NWLYLWlW$EE><XQHWDO@<XQHWDONRQQWHQMHGRFK NHLQH 6WHLJHUXQJ GHU 8PVHW]XQJVUDWHQ GXUFK GDV JHUHLQLJWH &<3$ LP9HUJOHLFK]XKXPDQHQ/HEHUPLNURVRPHQHU]LHOHQ,P*HJHQVDW]GD]X]HLJWHGDVLQGHU YRUOLHJHQGHQ $UEHLW JHUHLQLJWH &<3$ HLQH HWZD GUHLPDO K|KHUH+\GUR[\OLHUXQJVDNWLYLWlW DOV GLH KXPDQHQ /HEHUPLNURVRPHQ 'LH ZlKUHQG GHU5HLQLJXQJ PLWJHWHVWHWH 8PVHW]XQJ YRQ &XPDULQ GXUFK GLH LVROLHUWHQ=ZLVFKHQIUDNWLRQHQQDFKGHU+\GUR[\ODSDWLW VRZLHQDFKGHU'($(&HOOXORVH6lXOHZDUHQ lXHUVW JHULQJ %HL GLHVHQ )UDNWLRQHQ ZXUGH GDV 'HWHUJHQ] ZHOFKHV GLH(Q]\PDNWLYLWlW KHPPW QXU VRZHLW HQWIHUQW GD VLFK HLQH $$NWLYLWlW JHUDGHQDFKZHLVHQOLHGDGLH'HWHUJHQ]HQWIHUQXQJLQGHU5HJHOKRKH3URWHLQYHUOXVWH]XU)ROJHKDW'DKHU ODVVHQ VLFKGLH QLHGULJHQ$NWLYLWlWHQGLHVHU)UDNWLRQHQGXUFKGDVQRFKYRUKDQGHQH'HWHUJHQ]HUNOlUHQ
'LH5HGXNWLRQYRQ%HQ]DPLGR[LPNRQQWHIUDOOH$DNWLYHQ)UDNWLRQHQ QDFKMHGHP,VROLHUXQJVVFKULWW GHU 5HLQLJXQJ QDFKJHZLHVHQ ZHUGHQ $EE  'DEHL ZDU
,62/,(581*'(5+80$1(1%(1=$0,'2;,05('8.7$6(
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GHXWOLFK HLQH 6WHLJHUXQJ GHU 5HGXNWLRQVUDWH ZlKUHQG GHU 5HLQLJXQJ ]X HUNHQQHQ'DV JHUHLQLJWH &<3$ EHVD HLQH HWZD ]ZHLIDFK K|KHUH 5HGXNWDVH$NWLYLWlW DOVGLHKXPDQHQ /HEHUPLNURVRPHQ












'LH 5HGXNWLRQ YRQ %HQ]DPLGR[LP ]X %HQ]DPLGLQ HUIROJWH MHGRFK PLW HWZDKXQGHUWIDFK JHULQJHUHQ 8PVHW]XQJVUDWHQ LP 9HUJOHLFK ]X GHU %HQ]DPLGR[LP5HGXNWDVHDXVGHP6FKZHLQ>/RPE0|OOHU@'LH$NWLYLWlWGHUKXPDQHQ%HQ]DPLGR[LP5HGXNWDVH ODJ HEHQIDOOV XP GHQ )DNWRU ]HKQ K|KHU DOV GLH GHV&<3$ >%HKUHQV5LHFNHUW@'LH5HGXNWDVH$NWLYLWlWGHUYRQ%HKUHQVXQG 5LHFNHUW JHUHLQLJWHQ %HQ]DPLGR[LP5HGXNWDVH ZXUGH MHGRFK QRFKPDOV XQWHUGHQJOHLFKHQ%HGLQJXQJHQEHUSUIWZLHGLHGHVLVROLHUWHQ&<3$'DEHL]HLJWHGLHKXPDQH %HQ]DPLGR[LP5HGXNWDVH VRJDU HWZDV JHULQJHUH 8PVHW]XQJVUDWHQ IU%HQ]DPLGR[LP DOV GLH &<3$KDOWLJH )UDNWLRQ 'LH $NWLYLWlWHQ EHLGHU KXPDQHQ(Q]\PH ODJHQ GDEHL MHGRFK LP JOHLFKHQ *U|HQRUGQXQJVEHUHLFK (LQH P|JOLFKH(UNOlUXQJ GHU XQWHUVFKLHGOLFKHQ 8PVHW]XQJVUDWHQ LP 6FKZHLQ XQG LP 0HQVFKHQN|QQWHGLHJHULQJHUH3RWHQ]GHVKXPDQHQ&<3$ LP9HUJOHLFK]XP&<3'GHV6FKZHLQVVHLQ$QGHUHUVHLWVN|QQWHQDXFKGLHYHUZHQGHWHQ$XVJDQJVEHGLQJXQJHQIUGDVKXPDQHUHNRQVWLWXLHUWH(Q]\PV\VWHPQLFKWRSWLPDOJHZHVHQVHLQ'LHVHVLQG
,62/,(581*'(5+80$1(1%(1=$0,'2;,05('8.7$6(
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ELVKHU QXU IU GDV UHNRQVWLWXLHUWH 6\VWHP GHV 6FKZHLQV EHUSUIW ZRUGHQ >0|OOHU@ )U GDV KXPDQH6\VWHP VLQG HYHQWXHOO MHGRFKDQGHUH.RQ]HQWUDWLRQHQ GHUEHWHLOLJWHQ.RPSRQHQWHQZLH]%PHKUE5HGXNWDVHHUIRUGHUOLFK'LHVHVPWHLP5DKPHQZHLWHUHU$UEHLWHQEHUSUIWZHUGHQ(LQH DQGHUH 8UVDFKH IU GLH JHULQJHUH (Q]\PDNWLYLWlW GHV JHUHLQLJWHQ &<3$N|QQWH LQGHUVFKOHFKWHQ4XDOLWlWGHU/HEHUSUREHQOLHJHQGLHDOV$XVJDQJVPDWHULDOIU GLH &<3$,VROLHUXQJ GLHQWHQ 'DV /HEHUJHZHEH VWDPPWH DXVVFKOLHOLFK YRQ3DWLHQWHQPLWSULPlUHQRGHUVHNXQGlUHQ/HEHUWXPRUHQXQGZXUGHGDUEHUKLQDXVLQYLHOHQ )lOOHQ PLW &\WRVWDWLND EHKDQGHOW ZRGXUFK GLH /HEHU ZDKUVFKHLQOLFKEHWUlFKWOLFKJHVFKlGLJWZDU'HQQRFKOlWVLFKGLH5HGXNWLRQYRQ%HQ]DPLGR[LP]XP%HQ]DPLGLQGXUFKGLH$KDOWLJHQ(Q]\PIUDNWLRQHQQDFKZHLVHQ
'LH,VROLHUXQJGHV&<3$NRQQWHLP:HVWHUQ%ORWPLW+LOIHHLQHV$QWLN|USHUVJHJHQ&<3$ EHVWlWLJW ZHUGHQ 'DEHL ]HLJWH VLFK GXUFK GLH ]XQHKPHQGH ,QWHQVLWlW GHU$QWLN|USHU5HDNWLRQ PLW GHQ HLQ]HOQHQ )UDNWLRQHQ GHU &<3$5HLQLJXQJ HLQH$XINRQ]HQWULHUXQJGLHVHV,VRHQ]\PVZlKUHQGGHU5HLQLJXQJ'LH6'6*HOHOHNWURSKRUHVH]HLJWHKLQJHJHQGDLQGHUJHUHLQLJWHQ(QGIUDNWLRQQRFKZHLWHUH3URWHLQEDQGHQHQWKDOWHQZDUHQ(VZDUHQ MHGRFKZHGHU1$'+&\WRFKURPE 5HGXNWDVHRGHU&\WRFKURPE QRFKGLH1$'3+&\WRFKURP35HGXNWDVHEHLGHQHQ HV VLFK XP HVVHQWLHOOH %HVWDQGWHLOH GHV UHGXNWLYHQ VRZLH GHV R[LGDWLYHQUHNRQVWLWXLHUWHQ 6\VWHPV KDQGHOW LQ GHU JHUHLQLJWHQ &<3$)UDNWLRQ HQWKDOWHQ'HPQDFKZDUGLH'XUFKIKUXQJYRQ5HNRQVWLWXLHUXQJVH[SHULPHQWHQP|JOLFK
'XUFK GLH$PLQRVlXUH6HTXHQ]$QDO\VHGHUJHUHLQLJWHQ$DNWLYHQ)UDNWLRQPLWWHOV0$/',06 NRQQWH ZLHGHUXP GLH ,VROLHUXQJ GHV &<3$ EHVWlWLJW ZHUGHQ 'LH]XVlW]OLFKH$QZHVHQKHLW YRQ&<3$ LQGHUJHUHLQLJWHQ)UDNWLRQNRQQWHGDEHLPLWKRKHU:DKUVFKHLQOLFKNHLWDXVJHVFKORVVHQZHUGHQGDLQGHU(Q]\PSUlSDUDWLRQNHLQHIU&<3$W\SLVFKHQ0DVVHQIUDJPHQWHQDFKJHZLHVHQZHUGHQNRQQWHQ(VZXUGHQKLQJHJHQ DFKW 0DVVHQEUXFKVWFNH GHWHNWLHUW GLH DXVVFKOLHOLFK GHP &<3$]XJHRUGQHWZHUGHQN|QQHQ'LH PLWLVROLHUWHQ 3URWHLQYHUXQUHLQLJXQJHQ NRQQWHQ HEHQIDOOV LGHQWLIL]LHUW ZHUGHQ+LHUEHL KDQGHOW HV VLFK XP GLH8'3*OXFXURQ\O7UDQVIHUDVH VRZLH GDV&<3&%HLGH (Q]\PH VLQG NlXIOLFK ]X HUZHUEHQ ]HLJWHQ MHGRFK LP =XVDPPHQVSLHO PLW
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&\WRFKURP E XQG GHU E5HGXNWDVH NHLQH %HQ]DPLGR[LP5HGXNWDVH$NWLYLWlWZRGXUFK VLH VRPLW DOV IU GLH 5HGXNWLRQ YHUDQWZRUWOLFKH (Q]\PH DXVJHVFKORVVHQZHUGHQ NRQQWHQ /HGLJOLFK GLH$U\ODFHWDPLG'HDFHW\ODVH GLH HEHQIDOOV LQ GHU $KDOWLJHQ)UDNWLRQ HQWKDOWHQZDUZDU QLFKW NlXIOLFK ]X HUZHUEHQZRGXUFKGLH5ROOHGLHVHV (Q]\PV IU GLH 5HGXNWLRQ1K\GUR[\OLHUWHU 9HUELQGXQJHQ QLFKW HQGJOWLJJHNOlUWZHUGHQNRQQWH'LH$U\ODFHWDPLG'HDFHW\ODVHZLUGEHUZLHJHQGLQGHU/HEHUH[SULPLHUW XQGZXUGHDOV(VWHUDVHNODVVLIL]LHUW'LHVHV(Q]\P LVW LQHUVWHU/LQLHDQGHU+\GURO\VH YRQ$U\ODFHWDPLGHQ]X$U\ODPLQHQEHWHLOLJW >3UREVWHWDO @'DHLQH (VWHUDVH XQG GDPLW HKHU +\GURODVH QLFKW DQ 5HGR[SUR]HVVHQ EHWHLOLJW VHLQNDQQ NDQQ GLHVHV (Q]\P PLW DQ 6LFKHUKHLW JUHQ]HQGHU :DKUVFKHLQOLFKNHLW DOV5HGXNWDVHMHGRFK DXVJHVFKORVVHQZHUGHQ
'LH0|JOLFKNHLWEHVWHKWGDQHEHQGHPLGHQWLIL]LHUWHQ(Q]\PV\VWHPDXVKXPDQHQ/HEHUPLNURVRPHQ EHVWHKHQG DXV &\WRFKURP E GHU E5HGXNWDVH XQG &<3$QRFK ZHLWHUH PLNURVRPDOH (Q]\PV\VWHPH ]XU 5HGXNWLRQ 1K\GUR[\OLHUWHU9HUELQGXQJHQEHIlKLJW VLQG5HNRPELQDQWHVJHUHLQLJWHV&<3$ 3DQYHUD ]HLJWHLQ *HJHQZDUW YRQ &\WRFKURP E XQG GHU E5HGXNWDVH GLH 5HGXNWLRQ YRQ%HQ]DPLGR[LP ]X %HQ]DPLGLQ MHGRFK QLFKW 'LHV LVW IU GHQ 0HWDEROLVPXV YRQ$PLGR[LPHQDOV$U]QHLVWRIIHYRQLPPHQVHU%HGHXWXQJGD&<3$HWZDHLQ'ULWWHODOOHU 3(Q]\PH GHU /HEHU DXVPDFKW XQG GDKHU HLQHQ JURHQ $QWHLO DP)UHPGVWRIIPHWDEROLVPXVEHVLW]W >2UWL]GH0RQWHOODQR@:UGHGLH$NWLYLHUXQJYRQ$PLGR[LPHQDOV SURGUXJV YRQ$PLGLQHQGXUFK&<3$ NDWDO\VLHUWZHUGHQ VRN|QQWHQVLFK]DKOUHLFKH,QWHUDNWLRQHQPLWDQGHUHQ$U]QHLVWRIIHQKLHUDXVHUJHEHQ
1LFKW QXU GLH 5HGXNWLRQ GHU 0RGHOOVXEVWDQ] %HQ]DPLGR[LP NRQQWH GXUFK GDV DXVKXPDQHQ /HEHUPLNURVRPHQ LVROLHUWH &<3$ JH]HLJW ZHUGHQ VRQGHUQ DXFK GLH5HGXNWLRQ ZHLWHUHU 1K\GUR[\OLHUWHU 9HUELQGXQJHQ +LHUGXUFK ]HLJWHQ VLFK ZHLWHUH3DUDOOHOHQ ]X GHP UHGXNWLYHQ (Q]\PV\VWHP DXV 6FKZHLQHOHEHUPLNURVRPHQ%HLVSLHOVZHLVHZDUGDVJHUHLQLJWH&<3$LP=XVDPPHQVSLHOPLW&\WRFKURPE XQGGHU E5HGXNWDVH LQ GHU /DJH GDV1+\GUR[\DPLGLQRK\GUD]RQ *XDQR[DEHQ] ]XUHGX]LHUHQ $EE  'LH 5HGXNWLRQ YRQ *XDQR[DEHQ] ZXUGH EHUHLWV IU GDVUHNRQVWLWXLHUWH6\VWHPGHV6FKZHLQVEHVFKULHEHQ>/RPE@(EHQVRNRQQWHGLH$NWLYLHUXQJGHVSURGUXJV52HLQ*O\FRSURWHLQ ,,E,,,D5H]HSWRU$QWDJRQLVW GHU )LUPD +RIIPDQQ /D 5RFKH PLW HLQHU $PLGR[LP6WUXNWXU
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$EE 5HGXNWLRQHQ ZHLWHUHU 1K\GUR[\OLHUWHU 9HUELQGXQJHQ GXUFK GLHJHUHLQLJWH&<3$3UlSDUDWLRQ
)U GLH 5HGXNWLRQ YRQ %HQ]DPLGR[LPHQ NRQQWH JH]HLJW ZHUGHQ GD KXPDQHV&\WRFKURP E XQG GLH KXPDQH E5HGXNWDVH DOV %HVWDQGWHLOH GHV UHGXNWLYHQ(Q]\PV\VWHPV GXUFK DXV 6FKZHLQHOHEHUPLNURVRPHQ LVROLHUWH .RPSRQHQWHQDXVWDXVFKEDU VLQG $XIJUXQG LKUHU EHVVHUHQ9HUIJEDUNHLW NRQQWHQ GLHVH GDKHU IUGLH'XUFKIKUXQJYRQ6WXGLHQLPUHNRQVWLWXLHUWHQ(Q]\PV\VWHPYHUZHQGHWZHUGHQ'DGHU*HKDOWDQ1$'+&\WRFKURPE 5HGXNWDVHLQKXPDQHQ/HEHUPLNURVRPHQLP9HUJOHLFKPLW 6FKZHLQHOHEHUPLNURVRPHQ HKHU JHULQJ LVW XQG ZHQLJ KXPDQH /HEHU]XU 9HUIJXQJ VWDQG HUIROJWH GLH 5HLQLJXQJ GHU KXPDQHQ E5HGXNWDVH XQWHUHUVFKZHUWHQXQGZHQLJHUHIIL]LHQWHQ%HGLQJXQJHQ
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+HPPVWXGLHQPLWHLQHPUHDNWLRQVVSH]LILVFKHQ$QWLN|USHUJHJHQ&<3$VROOWHQGHQ+LQZHLVGDGDVKXPDQH3,VRHQ]\P$DQGHU5HGXNWLRQYRQ%HQ]DPLGR[LPEHWHLOLJW LVW XQWHUPDXHUQ+LHUIUZXUGHHLQ UHDNWLRQVVSH]LILVFKHU$QWLN|USHU JHJHQ&<3$YHUZHQGHWGHUGLH+\GUR[\OLHUXQJGHV&XPDULQV]XXQWHUELQGHQYHUPDJ'LH 5HGXNWLRQ YRQ %HQ]DPLGR[LP LQ KXPDQHQ /HEHUPLNURVRPHQ ZXUGH GXUFKGLHVHQ $QWLN|USHU QLFKW JHKHPPW +LQJHJHQ NRQQWH GLH 8PVHW]XQJ YRQ%HQ]DPLGR[LP ]X %HQ]DPLGLQ LP UHNRQVWLWXLHUWHQ (Q]\PV\VWHPPLW &<3$ WURW]HLQHU KRKHQ 6WDQGDUGDEZHLFKXQJ VLJQLILNDQW YHUPLQGHUW ZHUGHQ 'LHVH KRKH6WDQGDUGDEZHLFKXQJ]HLJWHVLFK MHGRFKDXFK IUGLH.RQWUROOLQNXEDWLRQEHLGHUGLH,QKLELWLRQ GHU &XPDULQ+\GUR[\OLHUXQJ GXUFK GLHVHQ $QWLN|USHU EHUSUIW ZXUGH6RPLW NDQQ PDQ YRQ HLQHU +HPPXQJ GHU %HQ]DPLGR[LP5HGXNWLRQ LPUHNRQVWLWXLHUWHQ 6\VWHP PLW &<3$ &\WRFKURP E XQG E5HGXNWDVH GXUFK GHQUHDNWLRQVVSH]LILVFKHQ $QWLN|USHU JHJHQ &<3$ DXVJHKHQ 'HU IHKOHQGH (LQIOXGLHVHV$QWLN|USHUVDXIKXPDQH/HEHUPLNURVRPHQ LVW HLQ ,QGL]GDIU GDHYHQWXHOOQRFKZHLWHUH]XU5HGXNWLRQEHIlKLJWH(Q]\PV\VWHPHYRUKDQGHQVHLQPVVHQ
(LQH %HHLQIOXVVXQJ GHU 5HGXNWLRQ YRQ %HQ]DPLGR[LP GXUFK &XPDULQ=XVDW] ZDUMHGRFKQLFKWHUNHQQEDU8PJHNHKUWZXUGHGLH+\GUR[\OLHUXQJGHV&XPDULQVQLFKWGXUFK GHQ =XVDW] YRQ %HQ]DPLGR[LP JHVW|UW 'LH IHKOHQGH6XEVWUDWKHPPXQJ YRQ&XPDULQXQG%HQ]DPLGR[LPGLHEHLGHGXUFKGDV&<3$XPJHVHW]WZHUGHQ OlWDXI ]ZHL XQWHUVFKLHGOLFKH%LQGXQJVVWHOOHQGLHVHU6XEVWUDWH DP&<3$ VFKOLHHQ:lKUHQG GDV &XPDULQ ZDKUVFKHLQOLFK ZLH GLH PHLVWHQ 6XEVWUDWH DQ GHUK\GURSKREHQ %LQGXQJVWDVFKH GHV 3(Q]\PV ELQGHW N|QQWH GLH %LQGXQJ GHV$PLGR[LPVGLUHNWDP+lPGHV&<3$HUIROJHQV.DSLWHO(LQ ]XVlW]OLFKHU8QWHUVFKLHGEHVWHKW LQGHQRSWLPDOHQ ,QNXEDWLRQVEHGLQJXQJHQZLH]% GHU :DKO GHU (OHNWURQHQEHUWUlJHU IU GLH R[LGDWLYHQ VRZLH GLH UHGXNWLYHQ8PVHW]XQJHQ'LH6XEVWUDWKHPPXQJPWHLQQDFKIROJHQGHQ$UEHLWHQHUQHXWXQWHU=XVDW] EHLGHU &RVXEVWUDWH 1$'+ XQG 1$'3+ VRZLH XQWHU =XVDW] VRZRKO YRQ&\WRFKURP E XQG GHU E5HGXNWDVH DOV DXFK GHU 1$'3+&\WRFKURP 35HGXNWDVH EHUSUIW ZHUGHQ 8QWHU GLHVHQ %HGLQJXQJHQ HUJDE VLFK IU GDVUHNRQVWLWXLHUWH (Q]\PV\VWHP GHV 6FKZHLQV HLQH YHUPLQGHUWH 5HGXNWLRQVUDWH GHV%HQ]DPLGR[LPV GXUFK 'H[WURPHWKRUSKDQ ZHOFKHV GXUFK GDV &<3' DXV6FKZHLQHOHEHUR[LGLHUWZLUG>0|OOHU@
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'LHLVROLHUWH(QGIUDNWLRQGHU&<3$5HLQLJXQJZDUQRFKPLWGUHLZHLWHUHQ(Q]\PHQYHUXQUHLQLJW &<3& GHU 8'3*OXFXURQ\OWUDQVIHUDVH VRZLH GHU $U\ODFHWDPLG'HDFHW\ODVH *HUHLQLJWHV UHNRPELQDQWHV &<3& VRZLH GLH KXPDQH 8'3*OXFXURQ\OWUDQVIHUDVHZXUGHQLPUHNRQVWLWXLHUWHQ6\VWHPPLW&\WRFKURPE XQGGHUE5HGXNWDVHDXIGLH5HGXNWLRQYRQ%HQ]DPLGR[LPEHUSUIW]HLJWHQ MHGRFKNHLQH5HGXNWDVH$NWLYLWlW 6RPLW NRQQWH GLH %HWHLOLJXQJ EHLGHU (Q]\PH DP KXPDQHQUHGXNWLYHQ(Q]\PV\VWHPDXVJHVFKORVVHQZHUGHQ'LH5HGXNWLRQYRQ%HQ]DPLGR[LPZLUGVRPLWLQQHUKDOEGHUJHUHLQLJWHQ)UDNWLRQHLQGHXWLJGHP&<3$]XJHVSURFKHQ'LH5HLQLJXQJHLQHU(Q]\PSUlSDUDWLRQDXVKXPDQHQ/HEHUPLNURVRPHQGLHVRZRKOGLH 5HGXNWLRQ YRQ %HQ]DPLGR[LP DOV DXFK GLH +\GUR[\OLHUXQJ YRQ &XPDULQNDWDO\VLHUHQNRQQWHJHODQJGXUFK]ZHLXQWHUVFKLHGOLFKH0HWKRGHQ]XPHLQHQZXUGHGLH 5HGXNWLRQ DOV $NWLYLWlWVDVVD\ YHUZHQGHW >%HKUHQV  5LHFNHUW @ ]XPDQGHUHQHUIROJWHGLH5HLQLJXQJJHPlGHU$0DUNHUDNWLYLWlW)UEHLGH0HWKRGHQZXUGHQ XQWHUVFKLHGOLFKH 6lXOHQPDWHULDOLHQ YHUZHQGHW 7URW]GHP JHODQJ PLW +LOIHEHLGHU 9HUIDKUHQ GLH ,VROLHUXQJ YRQ ]ZHL (Q]\PSUlSDUDWLRQHQ PLW JOHLFKHQ(Q]\PDNWLYLWlWHQ +LHUDXV OlW VLFK IROJHUQ GD GLH KXPDQH %HQ]DPLGR[LP5HGXNWDVH >5LHFNHUW  %HKUHQV @ XQG GDV &<3$ ><XQHW DO @LGHQWLVFKVLQG'XUFKGLH +HPPXQJGHU5HGXNWLRQYRQ%HQ]DPLGR[LPGXUFKHLQHQUHDNWLRQVVSH]LILVFKHQ $QWLN|USHU JHJHQ &<3$ ZLUG GLHVH 6FKOXIROJHUXQJXQWHUPDXHUW
,Q /\PSKREODVWHQH[SULPLHUWHV&<3$ZDU LP*HJHQVDW] ]X DXVKXPDQHU /HEHUJHUHLQLJWHP &<3$ QLFKW LQ GHU /DJH %HQ]DPLGR[LP ]X UHGX]LHUHQ 8P GLH*UQGH KLHUIU QlKHU ]X XQWHUVXFKHQ ZXUGH JHQWHFKQLVFK KHUJHVWHOOWHV &<3$DXV GHP ([SUHVVLRQVV\VWHP +HIH]HOOHQ JHUHLQLJW $QVFKOLHHQG ZXUGH GLH5HGXNWDVH$NWLYLWlWGHVUHNRPELQDQWHQXQGJHUHLQLJWHQ&<3$EHUSUIW'LH ,VROLHUXQJYRQ UHNRPELQDQWHP&<3$JHODQJHUVWPDOVDXV+HIH]HOOHQ'DEHLZXUGH GDV 9HUIDKUHQ GHU 5HLQLJXQJ YRQ UHNRPELQDQWHP&<3$ DXV(FROL OHLFKWPRGLIL]LHUW>6RXFHNHWDO@2EZRKOGDVJHUHLQLJWHUHNRPELQDQWH&<3$HLQHJHULQJHUH +\GUR[\OLHUXQJVDNWLYLWlW YRQ &XPDULQ EHVD DOV GDV DXV KXPDQHQ/HEHUPLNURVRPHQ LVROLHUWH ,VRHQ]\P NRQQWH GLH 0DUNHUDNWLYLWlW GHQQRFK JH]HLJWZHUGHQ +LHUEHL PX DXFK EHUFNVLFKWLJW ZHUGHQ GD GLH +HIH]HOOHQ GLH DOV$XVJDQJVPDWHULDO IU GLH &<3$5HLQLJXQJ GLHQWHQ HLQHQ VHKU JHULQJHQ
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VSH]LILVFKHQ 3*HKDOW EHVDHQ 'XUFK GHQ KRKHQ *HKDOW DQ %HJOHLWSURWHLQHQZXUGHGLH,VROLHUXQJGHV&<3$HUKHEOLFKHUVFKZHUW*HUHLQLJWHV UHNRPELQDQWHV&<3$]HLJWHGLH5HGXNWLRQYRQ%HQ]DPLGR[LPQLFKW'LHhEHUSUIXQJ GHU 5HLQKHLW GLHVHU (Q]\PIUDNWLRQPLWWHOV 6'6*HOHOHNWURSKRUHVHHUJDEGDQRFKGUHLZHLWHUH3URWHLQEDQGHQMHGRFKLQJHULQJHU.RQ]HQWUDWLRQLQGHU&<3$3UlSDUDWLRQHQWKDOWHQZDUHQ'LHVHN|QQWHQLPPHUQRFKHLQHQKHPPHQGHQ(LQIOXDXIGLHUHGXNWLYH(Q]\PDNWLYLWlWDXVEHQ
8PGLH$QZHVHQKHLW KHPPHQGHU)DNWRUHQ LQ GHU JHUHLQLJWHQ&<3$3UlSDUDWLRQ]X EHUSUIHQ ZXUGHQ ]X HLQHU ,QNXEDWLRQ PLW KXPDQHQ /HEHUPLNURVRPHQVWHLJHQGH0HQJHQ GLHVHU 3UlSDUDWLRQ ]XJHIJW 'LH +HPPXQJ GHU 5HGXNWLRQ YRQ%HQ]DPLGR[LPNRQQWHNRQ]HQWUDWLRQVDEKlQJLJJH]HLJWZHUGHQ'DEHLNRQQWHHLQH]XKRKH 1DWULXPFKRODW.RQ]HQWUDWLRQ DOV 8UVDFKH GLHVHU 6W|UXQJ DXVJHVFKORVVHQZHUGHQ'LH5HGXNWLRQYRQ%HQ]DPLGR[LPGXUFKKXPDQH/HEHUPLNURVRPHQZXUGHHEHQIDOOV XQWHU =XVDW] YRQ VWHLJHQGHQ0HQJHQ DQ+HIH]HOOHQ EHUSUIW $XFK KLHU]HLJWHVLFKHLQH+HPPXQJGHU5HGXNWLRQGLHMHGRFKZHQLJHUDXVJHSUlJWYHUOLHIDOVGLHGXUFKGLHJHUHLQLJWH(Q]\PSUlSDUDWLRQ'DUDXV OlW VLFK IROJHUQ GD VRZRKO LQ GHP ([SUHVVLRQVV\WHP DOV DXFK LQ GHPJHUHLQLJWHQ UHNRPELQDQWHQ &<3$ %HVWDQGWHLOH YRUKDQGHQ VLQG GLH LQ GHU /DJHVLQG GLH 5HGXNWLRQ ]X LQKLELHUHQ 2IIHQEDU EHVLW]HQ GLHVH %HVWDQGWHLOH QXU HLQHQ(LQIOX DXI GLH 5HGXNWLRQ ZRGXUFK GLH GHQQRFK DXIWUHWHQGH &XPDULQ+\GUR[\OLHUXQJ ]X HUNOlUHQ ZlUH 'LH 5HGXNWLRQ YRQ %HQ]DPLGR[LP GXUFKUHNRPELQDQWH[SULPLHUWHV&<3$NDQQQLFKWYROOVWlQGLJDXVJHVFKORVVHQZHUGHQ(V EHVWHKW DEHU DXFK GLH 0|JOLFKNHLW GD QDWLYHV &<3$ DXV KXPDQHQ/HEHUPLNURVRPHQ XQG UHNRPELQDQW H[SULPLHUWHV &<3$ HLQH OHLFKWXQWHUVFKLHGOLFKH 7HUWLlUVWUXNWXU EHVLW]HQ ZHOFKH GLH 2[LGDWLRQ YRQ &XPDULQHUP|JOLFKWGLH5HGXNWLRQMHGRFKYHUKLQGHUW(YHQWXHOO OLHJHQEHL GHP UHNRPELQDQWHQ(Q]\P LP9HUJOHLFK ]XU JHUHLQLJWHQ)RUPDXFKHLQLJH$XVWlXVFKH LQGHU$PLQRVlXUHVHTXHQ]YRUGLHVLFKDXIGLH5HGXNWLRQQHJDWLYDXVZLUNHQ(V LVWEHNDQQWGDVFKRQGHU$XVWDXVFKHLQHU$PLQRVlXUHGLHNDWDO\WLVFKHQ $NWLYLWlWHQ YRQ &<3$ HUKHEOLFK EHHLQIOXVVHQ NDQQ V >2VFDUVRQHWDOE@/HW]OLFK LVW QRFK HLQ DQGHUHU (IIHNW GHQNEDU GHU EHL ]XNQIWLJHQ 6WXGLHQ JHSUIWZHUGHQ VROOWH (YHQWXHOO VLQG LQ GHQ JHUHLQLJWHQ )UDNWLRQHQ QRFK $NWLYDWRUHQ GHU
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5HGXNWLRQ YRUKDQGHQ GLH LQ GHU UHNRPELQDQWHQ 3UlSDUDWLRQ QDWXUJHPl QLFKWHQWKDOWHQVLQG
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:LH EHUHLWV XQWHU  EHVFKULHEHQ VLQG (Q]\PH LQ GHU /DJH HLQH 9LHO]DKO YRQ9HUELQGXQJHQ ]X PHWDEROLVLHUHQ 'LH *HVFKZLQGLJNHLW PLW GHU HLQ (Q]\P HLQVROFKHV 6XEVWUDW XP]XVHW]HQ YHUPDJ LVW XQWHU DQGHUHP YRQ GHU 6WUXNWXU GLHVHU9HUELQGXQJDEKlQJLJ(LQHTXDQWLWDWLYH%HVFKUHLEXQJVROFKHU$EKlQJLJNHLWHQNDQQPLW +LOIH YRQ 4XDQWLWDWLYHQ 6WUXNWXU$NWLYLWlWV%H]LHKXQJHQ 46$5 4XDQWLWDWLYH6WUXFWXUH$FWLYLW\5HODWLRQVKLSVHUIROJHQ'XUFK46$5$QDO\VHQN|QQHQDOOJHPHLQELRORJLVFKH $NWLYLWlWHQ YRQ 3URWHLQHQ PLW GHQ SK\VLNRFKHPLVFKHQ (LJHQVFKDIWHQLKUHU 6XEVWUDWH NRUUHOLHUW ZHUGHQ 8QWHU %LRORJLVFKHQ $NWLYLWlWHQ NDQQ PDQ QHEHQ5HDNWLRQVJHVFKZLQGLJNHLWHQ DXFK (Q]\PDIILQLWlWHQ RGHU LQKLELWRULVFKH (IIHNWH DXI(Q]\PH E]Z 5H]HSWRUHQ YHUVWHKHQ 'LHVH ZHUGHQ YRU DOOHP PLW SK\VLNDOLVFKHQ(LJHQVFKDIWHQZLHGHU/LSRSKLOLHRGHUHOHNWURQLVFKHQ(IIHNWHQIXQNWLRQHOOHU*UXSSHQYRQ 9HUELQGXQJHQ LQ %H]LHKXQJ JHVHW]W 'LH NODVVLVFKHQ .RUUHODWLRQV0HWKRGHQEHUFNVLFKWLJHQ KLHUEHL QXU GLH SK\VLNDOLVFKHQ 3DUDPHWHU YRQ 6XEVWLWXHQWHQ7HLOZHLVH ZHUGHQ DEHU DXFK GLH JHVDPWHQ VWUXNWXUHOOHQ (LJHQVFKDIWHQ HLQHU9HUELQGXQJLQGLH.RUUHODWLRQPLWHLQEH]RJHQ>.XELQ\L@0LWWHOV 46$5$QDO\VH N|QQHQ IROJOLFK $XVVDJHQ EHU VWUXNWXUHOOH $QIRUGHUXQJHQYRQ 6XEVWDQ]HQ JHWURIIHQ ZHUGHQ GLH IU GLH (QWIDOWXQJ RSWLPDOHU ELRORJLVFKHU$NWLYLWlWHQHUIRUGHUOLFKVLQG>.XELQ\L@
46$5$QDO\VHQ EHVLW]HQ LQ GHU $U]QHLPLWWHOIRUVFKXQJ HLQHQ KRKHQ 6WHOOHQZHUWEHVRQGHUV ZLFKWLJ VLQG VLH IU GDV $XIILQGHQ QHXHU /HLWVWUXNWXUHQ XQG GHUHQ2SWLPLHUXQJ >.XELQ\L @ ,Q GHU $U]QHLVWRIIHQWZLFNOXQJ ZHUGHQ ]DKOUHLFKH6\QWKHVHQVRZLH6FUHHQLQJ9HUIDKUHQGXUFKJHIKUWXPQHXH:LUNVWRIIHDXVILQGLJ]XPDFKHQ RGHU GLH (LJHQVFKDIWHQ EHUHLWV EHNDQQWHU 6XEVWDQ]HQ ]X YHUEHVVHUQ 'D
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GLHVH 9HUIDKUHQ RIW VHKU ]HLW XQG NRVWHQLQWHQVLY VLQG LVW PDQ XP HIIHNWLYHUH0HWKRGHQ GHU $U]QHLVWRIIHQWZLFNOXQJ EHPKW  +LHUIU NDQQ GLH $EOHLWXQJ YRQ6WUXNWXU$NWLYLWlWV+\SRWKHVHQ VRZLH GHUHQ4XDQWLIL]LHUXQJ QW]OLFK VHLQ GXUFK GLHHLQH 9RUDXVZDKO DQ JHHLJQHWHQ 9HUELQGXQJHQ JHWURIIHQ ZHUGHQ NDQQ >.XELQ\L@ 'HVZHLWHUHQ NDQQ GLH $XVVDJHNUDIW YHUVFKLHGHQHULQ YLWUR 0RGHOOH EHXUWHLOWZHUGHQLQGHPPDQGLH.RUUHODWLRQGHUJOHLFKHQELRORJLVFKHU$NWLYLWlWHQGLHVRZRKOLQYLWUR DOVDXFKLQ YLYR XQWHUVXFKWZXUGHQEHUSUIW>.XELQ\L@
(UVWH 4XDQWLWDWLYH 6WUXNWXU$NWLYLWlWV%H]LHKXQJHQ ZXUGHQ EHUHLWV  YRQ&UXP %URZQ XQG )UDVHU HUPLWWHOW 'LHVH EHREDFKWHWHQ HLQH $EKlQJLJNHLW GHUELRORJLVFKHQ:LUNXQJYRQ$ONDORLGHQYRQLKUHUFKHPLVFKHQ6WUXNWXU HQWGHFNWH 5LFKHW HLQHQ =XVDPPHQKDQJ ]ZLVFKHQ GHU 7R[L]LWlW EHVWLPPWHU9HUELQGXQJHQ XQG LKUHU /LSRSKLOLH 'DPDOV IHKOWHQ MHGRFK GLH PDWKHPDWLVFKHQ+LOIVPLWWHO ZHOFKH GLH %HUHFKQXQJ VROFK NRPSOL]LHUWHUPXOWLSOHU .RUUHODWLRQHQ  HUVWHUP|JOLFKHQ$OV %HJUQGHU GHU NODVVLVFKHQ 46$5$QDO\VH JLOW +DQVFK GHP $QIDQJ GHUVHFK]LJHU -DKUHGXUFKGLH(QWZLFNOXQJYRQ&RPSXWHUQGLHHUIRUGHUOLFKHQ0LWWHO ]XU9HUIJXQJ VWDQGHQ  VWHOOWH HU ]XVDPPHQ PLW )XMLWD HLQ DOOJHPHLQ JOWLJHVPDWKHPDWLVFKHV 0RGHOO ]XUTXDQWLWDWLYHQ %HVFKUHLEXQJ OLQHDUHU XQG QLFKWOLQHDUHU6WUXNWXU:LUNXQJV%H]LHKXQJHQDXI>+DQVFKXQG)XMLWD@
ORJ& DORJ3 E ORJ3E V F
'DEHLGUFNWORJ&GHQORJDULWKPLHUWHQ.HKUZHUWGHU.RQ]HQWUDWLRQDXVGLHHLQHQELRORJLVFKHQ(IIHNWKHUYRUUXIW$QVWHOOHGHU.RQ]HQWUDWLRQN|QQHQKLHUDXFK%LQGH+HPP XQG *HVFKZLQGLJNHLWVNRQVWDQWHQ YHUZHQGHW ZHUGHQ 'LH /LSRSKLOLH GHV6XEVWUDWHVIOLHWLQGLH*OHLFKXQJEHUGHQ2NWDQRO:DVVHU9HUWHLOXQJVNRHIIL]LHQWHQORJ3HLQ'HU+DPPHWW3DUDPHWHUV EHVFKUHLEWGLH(OHNWURQHQGLFKWHYHUWHLOXQJLQGHU9HUELQGXQJ 'XUFK GLH 5HJUHVVLRQVDQDO\VH ZHUGHQ GLH .RHIIL]LHQWHQ D E XQG EHUPLWWHOWFVWHOOWHLQH.RQVWDQWHGDU'LH ELRORJLVFKH :LUNXQJ NDQQ DEHU QLFKW QXU YRQ HOHNWURQLVFKHQ RGHU OLSRSKLOHQ(IIHNWHQ DEKlQJLJ VHLQ VRQGHUQ DXFK YRQ ZHLWHUHQ SK\VLNRFKHPLVFKHQ(LJHQVFKDIWHQ ZLH ]% GHU 3RODULVLHUEDUNHLW HLQHU 9HUELQGXQJ GLH GXUFK GLH0ROUHIUDNWLRQ 05 DXVJHGUFNW ZLUG >.XELQ\L @ (LQHV GHU HUVWHQ &RPSXWHU
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0RGHOOH ]XU %HUHFKQXQJ YRQ 4XDQWLWDWLYHQ 6WUXNWXU$NWLYLWlWV%H]LHKXQJHQ XQWHU(LQEH]LHKXQJYRQPXOWLSOHQ5HJUHVVLRQHQZXUGHYRQ&+DQVFKSXEOL]LHUWGDVMHGRFKQRFK]DKOUHLFKH8Q]XOlQJOLFKNHLWHQHQWKLHOW>+DQVFK@
=XQlFKVW ZXUGHQ PLW GHU +DQVFK$QDO\VH EHUZLHJHQG WR[LVFKH QDUNRWLVFKHEDNWHUL]LGH IXQJL]LGHVRZLHKlPDWRO\WLVFKH:LUNXQJHQEHVFKULHEHQ6SlWHUZXUGHQKLHUEHU $EKlQJLJNHLWHQ GHV 7UDQVSRUWV XQG GHU 9HUWHLOXQJ YRQ $U]QHLVWRIIHQ YRQLKUHU /LSRSKLOLH XQG ,RQLVDWLRQ E]Z 'LVVR]LDWLRQ HUPLWWHOW %LV KHXWH EHVLW]W GLH+DQVFK$QDO\VHDXIGLHVHP*HELHWGHQK|FKVWHQ6WHOOHQZHUW>.XELQ\L@
=DKOUHLFKH 6WUXNWXU$NWLYLWlWV%H]LHKXQJHQ NRQQWHQ PLW +LOIH GHU 46$5$QDO\VHHUPLWWHOW ZHUGHQ 6R EHVFKlIWLJWH VLFK ]% +DQVFK PLW GHQ IU GLH 5HVLVWHQ] YRQ=\WRVWDWLND YHUDQWZRUWOLFKHQ 6WUXNWXUHOHPHQWHQ XQG IDQG XD HLQH QLFKWOLQHDUH$EKlQJLJNHLWGHU5HVLVWHQ]YRQGHU0ROHNOJU|HGHU]\WRVWDWLVFKHQ9HUELQGXQJHQ>6HODVVLH HW DO @ :HLWHU ]HLJWHQ V\VWHPDWLVFKH 8QWHUVXFKXQJHQ HLQHQ=XVDPPHQKDQJ]ZLVFKHQGHU5HVRUSWLRQGHP7UDQVSRUWVRZLHGHU9HUWHLOXQJYRQ$U]QHLVWRIIHQ XQG LKUHU /LSRSKLOLH +LHUEHL VWHOOWH VLFK KHUDXV GD %LRPHPEUDQHQQLFKWQXUIUGLH3HUPHDWLRQHLQHV3KDUPDNRQVVRQGHUQDXFKIUGHVVHQELRORJLVFKH$NWLYLWlWHLQHJURH5ROOHVSLHOHQ >0DVRQHWDO@(LQHZHLWHUH6WXGLHEHIDWHVLFK PLW GHU NLQHWLVFK NRQWUROOLHUWHQ 5HVRUSWLRQ VDXUHU 9HUELQGXQJHQ +LHU IOLHHQDQVWHOOHGHUORJ 3:HUWHGLHS+:HUWHLQGLH.RUUHODWLRQVDQDO\VHHLQ>.XELQ\L@$XFKGLHPLQLPDOH+HPPNRQ]HQWUDWLRQ YRQ 6XOIRQDPLGHQ NRUUHOLHUW LQ HUVWHU /LQLHPLWGHUHQS.D:HUWHQXQGQLFKWPLWGHU:DVVHUO|VOLFKNHLW>6LOLSRXQG9LWWRULD@0LWWHOV46$5$QDO\VHNRQQWHZHLWHUKLQHLQH.RUUHODWLRQGHU0XWDJHQLWlW YRQ1LWUR9HUELQGXQJHQPLWGHU/LSRSKLOLHJH]HLJWZHUGHQ>'HEQDWKHWDO@
(LQH9HUHLQIDFKXQJGHU+DQVFK$QDO\VHVWHOOW GLH)UHH:LOVRQ0HWKRGHGDU LQGHUHLQH .RUUHODWLRQ ELRORJLVFKHU:LUNXQJHQ PLW GHU $Q XQG $EZHVHQKHLW EHVWLPPWHUIXQNWLRQHOOHU *UXSSHQ RGHU 6XEVWLWXHQWHQ HUIROJW 'XUFK GLH .RPELQDWLRQ YRQ+DQVFK XQG)UHH:LOVRQ$QDO\VHZHUGHQGLH$QZHQGXQJVJHELHWHEHLGHU0HWKRGHQHQRUP HUZHLWHUW >.XELQ\L @ (V NRQQWH JH]HLJW ZHUGHQ GD HLQH.RPELQDWLRQHEHQIDOOV]XEHVVHUHQ.RUUHODWLRQHQGHUXQWHUVXFKWHQ$NWLYLWlWHQPLWSK\VLNDOLVFKHQ3DUDPHWHUQIKUHQNDQQ>7PHMHWDO@
6758.785$.7,9,7b76%(=,(+81*(1'(55('8.7,21921%(1=$0,'2;,0(1

(LQHZLFKWLJHU)RUWVFKULWWZXUGHPLWGHU(QWZLFNOXQJGHU'46$5$QDO\VHHU]LHOWLQGHU]XVlW]OLFKGLHGUHLGLPHQVLRQDOH6WUXNWXUGHU:LUNVWRIIHEHUFNVLFKWLJWZLUG'LHVHZLUG HQWZHGHU GXUFK 5|QWJHQVWUXNWXU$QDO\VH RGHU WKHRUHWLVFK GXUFK VRJHQDQQWH([SHUWHQV\VWHPHPLWWHOV&RPSXWHU7HFKQLNHUPLWWHOW(LQH:HLWHUHQWZLFNOXQJGHU'46$5$QDO\VH LVW ]% GLH  YRQ &UDPHU HQWZLFNHOWH &R0)$$QDO\VH&RPSDUDWLYHPROHFXODU ILHOGDQDO\VLV ,QGLHVHUZHUGHQELRORJLVFKH$NWLYLWlWHQPLW)HOG(LJHQVFKDIWHQ YRQ 0ROHNOHQ ]% VWHULVFKH RGHU HOHNWURQLVFKH (IIHNWH LP5DXPNRUUHOLHUW >3RGORJDU XQG)HUJXVRQ@'LH&R0)$$QDO\VH JLOW GDEHL DOVYLHOVHLWLJHU GD VLH GLH '6WUXNWXU EHUFNVLFKWLJW XQG DXFK 0ROHNOH PLWXQWHUVFKLHGOLFKHQ*UXQGJHUVWHQYHUJOHLFKHQNDQQ
(VH[LVWLHUWHLQH9LHO]DKOZHLWHUHU&RPSXWHUSURJUDPPHGLHDOOHIUGLH%HWUDFKWXQJYRQ4XDQWLWDWLYHQ6WUXNWXU$NWLYLWlWV%H]LHKXQJHQHQWZLFNHOWZXUGHQ(LQHGHWDLOOLHUWH(LQIKUXQJ LQ GLH YHUVFKLHGHQHQ 7HFKQLNHQ GHU XQWHUVFKLHGOLFKHQ &RPSXWHUSURJUDPPHZLUGLQGHP%XFKÄ'46$5LQ'UXJ'HVLJQ³YRQ+XJR.XELQ\LJHJHEHQ>.XELQ\L@
(UVW NU]OLFK NRQQWH HLQH ZHLWHUH (QWZLFNOXQJ LQ GHU NODVVLVFKHQ 46$5$QDO\VHYHU]HLFKQHW ZHUGHQ )U GLH .RUUHODWLRQ PLW ELRORJLVFKHQ XQG SKDUPDNRORJLVFKHQ$NWLYLWlWHQZXUGHQSK\VLNDOLVFKH3DUDPHWHUGXUFKTXDQWHQPHFKDQLVFKH0HVVXQJHQDXVJHWDXVFKW $XVVDJHQ ]X 6WUXNWXU$NWLYLWlWV%H]LHKXQJHQ N|QQHQ GHPQDFKHEHQVRPLW +LOIH GHU4XDQWHQPHFKDQLN JHWURIIHQ ZHUGHQ 'LH (UJHEQLVVH NRQQWHQGXUFK GLH NODVVLVFKH 46$5$QDO\VH YHULIL]LHUW ZHUGHQ >$PDW XQG &DUEy 'RUFD@




'LH ELRORJLVFKHQ $NWLYLWlWHQ ZHUGHQ LQ GHU NODVVLVFKHQ +DQVFK$QDO\VH PLWXQWHUVFKLHGOLFKHQ SK\VLNDOLVFKHQ 3DUDPHWHUQ YRQ 6XEVWUDWHQ NRUUHOLHUW +LHUEHLEHVLW]HQ VRZRKO HOHNWURQLVFKH DOV DXFK VWHULVFKH XQG OLSRSKLOH (IIHNWH GLH JU|WH%HGHXWXQJ'LHELRORJLVFKHQ(IIHNWHN|QQHQ]7QXUYRQHLQHPRGHUDEHUDXFKYRQPHKUHUHQSK\VLNDOLVFKHQ(LJHQVFKDIWHQGHU9HUELQGXQJHQDEKlQJHQ'DV$XVPDLKUHV(LQIOXVVHV OlWVLFKDQKDQG LKUHU.RHIIL]LHQWHQDXVGHU5HJUHVVLRQVJOHLFKXQJHUPLWWHOQV 'DVLFKGLHYRUOLHJHQGH$UEHLWLPZHVHQWOLFKHQPLWGHP(LQIOXYRQ OLSRSKLOHQ VRZLH HOHNWURQLVFKHQ (IIHNWHQ YRQ 6XEVWLWXHQWHQ LQ DURPDWLVFKHQ9HUELQGXQJHQ DXI GLH*HVFKZLQGLJNHLW YRQ HQ]\PDWLVFKHQ5HDNWLRQHQ EHVFKlIWLJWVROO DQ GLHVHU 6WHOOH QXU DXI GLH+DPPHWW VRZLH DXI GLH+DQVFK.RQVWDQWH QlKHUHLQJHJDQJHQZHUGHQ
 +DPPHWW.RQVWDQWHV
6XEVWLWXHQWHQ LQPHWD RGHU SDUD6WHOOXQJ HLQHU DURPDWLVFKHQ 9HUELQGXQJ N|QQHQZHVHQWOLFK GLH (OHNWURQHQGLFKWHYHUWHLOXQJ LQ HLQHP 0ROHNO EHHLQIOXVVHQ 'LH+DPPHWW.RQVWDQWH VEHVFKUHLEW GLH )lKLJNHLW HLQHU IXQNWLRQHOOHQ *UXSSH ]XU$Q]LHKXQJ E]Z $EVWRXQJ YRQ (OHNWURQHQ XQG LVW IU MHGHQ 6XEVWLWXHQWHQFKDUDNWHULVWLVFK'DEHLZHUGHQGLHJHVDPWHQLQGXNWLYHQXQGPHVRPHUHQ(IIHNWHGHV6XEVWLWXHQWHQEHUFNVLFKWLJW'LH+DPPHWW.RQVWDQWHZLUGHUPLWWHOW LQGHPPDQGHQ(LQIOXGHV6XEVWLWXHQWHQDXIGLH ,RQLVDWLRQVNRQVWDQWHGHU%HQ]RHVlXUH LQ:DVVHUPLW
V ORJ .[&+&22+.&+&22+
+LHUEHL VWHOOW . MHZHLOV GLH 'LVVR]LDWLRQVNRQVWDQWH GHU VXEVWLWXLHUWHQ VRZLH GHUXQVXEVWLWXLHUWHQ9HUELQGXQJGDU'LH,RQLVDWLRQGHU%HQ]RHVlXUHZLUGYHUZHQGHWGDGLH 6lXUHVWlUNH HUKHEOLFK GXUFK GHQ 6XEVWLWXHQWHQ EHHLQIOXW ZHUGHQ NDQQ(OHNWURQHQ]LHKHQGH *UXSSHQ VWDELOLVLHUHQ GDV HQWVWHKHQGH &DUER[\ODW$QLRQ  XQGHUOHLFKWHUQ GDGXUFK GLH $EVSDOWXQJ HLQHV 3URWRQV ZlKUHQG HOHNWURQHQVFKLHEHQGH
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GLH 5HDNWLRQ HUVFKZHUHQ %HVLW]WVHLQHQ SRVLWLYHQ:HUW VR ]LHKW GHU 6XEVWLWXHQWVWlUNHU (OHNWURQHQ DQ DOV :DVVHUVWRII EHL HLQHP QHJDWLYHQ :HUW LVW GLHVHUVFKZlFKHUHOHNWURQHQDQ]LHKHQGDOV:DVVHUVWRII>/LYLQJVWRQH@
)U PHWD XQG SDUDVXEVWLWXLHUWH $URPDWHQ NDQQ HLQH TXDQWLWDWLYH %H]LHKXQJ]ZLVFKHQ 6WUXNWXU XQG 5HDNWLYLWlW HLQHU 9HUELQGXQJ KHUJHVWHOOW ZHUGHQ 'LH+DPPHWW*OHLFKXQJ ]HLJW HLQHQ OLQHDUHQ =XVDPPHQKDQJ ]ZLVFKHQ GHU 6WUXNWXUPHWD XQG SDUDVXEVWLWXLHUWHU %HQ]RO'HULYDWH XQG GHQ *OHLFKJHZLFKWV XQG*HVFKZLQGLJNHLWVNRQVWDQWHQEHLLKUHQ5HDNWLRQHQ6LHJLOWQXUIU8PVHW]XQJHQYRQDURPDWLVFKHQ 9HUELQGXQJHQ GLH GDV JOHLFKH 5HDNWLRQV]HQWUXP LQ GHU 6HLWHQNHWWHDEHU HLQHQ XQWHUVFKLHGOLFKHQ 6XEVWLWXHQWHQ LQPS6WHOOXQJ EHVLW]HQ )U GLH,RQLVDWLRQYRQ%HQ]RHVlXUHZXUGHIROJHQGH OLQHDUHIUHLH(QWKDOSLH%H]LHKXQJQDFK+DPPHWWDXIJHVWHOOW>/LYLQJVWRQH@
ORJ.[ ± ORJ.+  UV[
.[ VWHOOW GLH ,RQLVDWLRQVNRQVWDQWHPLW GHP6XEVWLWXHQWHQ [ GDUZlKUHQG.+ IU GLH,RQLVDWLRQVNRQVWDQWH GHU XQVXEVWLWXLHUWHQ %HQ]RHVlXUH VWHKW 'LH 5HDNWLRQVNRQVWDQWH U JLEW GLH (PSILQGOLFKNHLW GHU 5HDNWLRQ JHJHQEHU GHP (LQIOX GHV6XEVWLWXHQWHQ DQ )U GLH 'LVVR]LDWLRQ GHU %HQ]RHVlXUH EHL  & LQ ZlULJHU/|VXQJZXUGH IUUGHU:HUW  JHZlKOW VR GDGLHVHDOV6WDQGDUGUHDNWLRQ IUGLH(UPLWWOXQJ YRQ 6XEVWLWXHQWHQNRQVWDQWHQ GLHQHQ NDQQ 'LH VR HUPLWWHOWHQV.RQVWDQWHQ NRQQWHQ LQ]ZLVFKHQ HUIROJUHLFK DXI ]DKOUHLFKH TXDQWLWDWLYH%HVFKUHLEXQJHQ YRQ FKHPLVFKHQ *OHLFKJHZLFKWHQ XQG 5HDNWLRQHQ DQJHZDQGWZHUGHQ >/LYLQJVWRQH @ +lQJW GLH 5HDNWLRQ HLQHU DURPDWLVFKHQ 9HUELQGXQJHQYRQGHQHOHNWURQLVFKHQ(IIHNWHQLKUHV6XEVWLWXHQWHQDEVROlWVLFKGLHVHGXUFKGLH+DPPHWW*OHLFKXQJIRUPXOLHUHQ'LH+DPPHWW*OHLFKXQJJLOWQXUIUPHWD XQGSDUDVXEVWLWXLHUWH %HQ]ROGHULYDWH GD LQRUWKR3RVLWLRQ QHEHQ HOHNWURQLVFKHQ ]XVlW]OLFKVWHULVFKH(IIHNWHZLUNVDPZHUGHQN|QQHQGLHEHL+DPPHWWNHLQH%HUFNVLFKWLJXQJILQGHQ
8P(UJHEQLVVHDXVFKHPLVFKHQXQGELRFKHPLVFKHQ6WXGLHQPLWGHQ+DPPHWWVFKHQV.RQVWDQWHQ ]X NRUUHOLHUHQ PX PDQ GLH JHPHVVHQHQ $NWLYLWlWHQ YHUVFKLHGHQHUPSVXEVWLWXLHUWHU 6XEVWUDWH ORJDULWKPLHUWHQ XQG JHJHQ GLH HQWVSUHFKHQGH
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6XEVWLWXHQWHQ.RQVWDQWH DXIWUDJHQ /lW VLFK HLQH *HUDGH GXUFK GLHHLQJH]HLFKQHWHQ 0HSXQNWH OHJHQ VR ]HLJW VLFK HLQ HOHNWURQLVFKHU (LQIOX GHV6XEVWLWXHQWHQ LQ PHWD RGHU SDUD6WHOOXQJ DXI GLH 5HDNWLRQ -H EHVVHU GHU.RUUHODWLRQVNRHIIL]LHQWXQGMHVWHLOHUGLH*HUDGHGHVWRJU|HULVWGLHVHU(IIHNW'DEHLEHGHXWHQ SRVLWLYH 9RU]HLFKHQ YRQ U HLQH 9HUPLQGHUXQJ GHU 8PVHW]XQJVJHVFKZLQGLJNHLWGXUFK(OHNWURQHQGRQDWRUHQZlKUHQGHLQQHJDWLYHV9RU]HLFKHQHLQH6WHLJHUXQJDQ]HLJW
 +DQVFKVFKH+\GURSKRELHNRQVWDQWHS
'LH/LSRSKLOLH LVWHLQZHLWHUHUSK\VLNDOLVFKHU3DUDPHWHUGHUHEHQIDOOVHLQHQJURHQ(LQIOXDXIELRORJLVFKH$NWLYLWlWHQKDEHQNDQQ'LH/LSRSKLOLHEHVLW]WEHLVSLHOVZHLVHHLQH JURH %HGHXWXQJ IU GLH $QQlKHUXQJ XQG %LQGXQJ YRQ 6XEVWUDWHQ DQK\GURSKLOH RGHU K\GURSKREH 5HJLRQHQ HLQHV (Q]\PV (LQ 0D IU GLH /LSRSKLOLHHLQHU 9HUELQGXQJ LVW GHU 1HUQVWVFKH 9HUWHLOXQJVNRHIIL]LHQW 3 'LHVHU JLEW GDV9HUKlOWQLV GHU .RQ]HQWUDWLRQ HLQHU 6XEVWDQ] LQ ]ZHL QLFKWPLWHLQDQGHUPLVFKEDUHQ3KDVHQ DQ HLQHU /LSLG &/LSLG XQG HLQHU ZlULJHQ 3KDVH &:DVVHU $OV OLSRSKLOH3KDVH ZLUG KHXWH 2NWDQRO YHUZHQGHW GD HV DXIJUXQG VHLQHU )lKLJNHLW:DVVHUVWRIIEUFNHQ DXV]XELOGHQ GHQ SK\VLRORJLVFKHQ 9HUKlOWQLVVHQ DP QlFKVWHQNRPPW
3  &2NWDQRO&:DVVHU
$XV GHP /RJDULWKPXV GHU 2NWDQRO:DVVHU9HUWHLOXQJVNRHIIL]LHQWHQ HLQHUVXEVWLWXLHUWHQORJ3;XQGHLQHUXQVXEVWLWXLHUWHQ9HUELQGXQJORJ3+NDQQZHLWHUKLQGLH +\GURSKRELH.RQVWDQWH S[ QDFK +DQVFK XQG /HR EHUUHFKQHW ZHUGHQ GHUIROJHQGH*OHLFKXQJ]XJUXQGHOLHJW>/HRHWDO@
S[  ORJ3; ± ORJ3+
+LHUZLUGGHU(LQIOXHLQHV6XEVWLWXHQWHQDXIGLH/LSRSKLOLHHLQHV0ROHNOVJH]HLJW'LH +\GURSKRELH.RQVWDQWH JLEW GHQ %HLWUDJ HLQHV 6XEVWLWXHQWHQ DQ GHU
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*HVDPWOLSRSKLOLH HLQHU 9HUELQGXQJ ZLHGHU %HVLW]WS[ HLQ QHJDWLYHV 9RU]HLFKHQYHUOHLKW HU GHU 6XEVWDQ] HLQHQ K\GURSKLOHUHQ &KDUDNWHU EHL SRVLWLYHP 9RU]HLFKHQHLQHQ OLSRSKLOHUHQ (LQH bKQOLFKNHLW GLHVHU *OHLFKXQJ QDFK +DQVFK LVW PLWGHU+DPPHWW*OHLFKXQJ ]X HUNHQQHQ MHGRFK OlW VLFK IU GLH +\GURSKRELH.RQVWDQWHNHLQH+DPPHWWlTXLYDOHQWH5HDNWLRQVNRQVWDQWHIRUPXOLHUHQ>/LYLQJVWRQH@
%HGHXWXQJYRQ46$5IUGLH5HGXNWLRQYRQ$PLGR[LPHQ
=DKOUHLFKH $U]QHLVWRIIH HQWKDOWHQ VWDUN EDVLVFKH $PLGLQIXQNWLRQHQ GLH IU GLHSKDUPDNRORJLVFKH $NWLYLWlW GHV :LUNVWRIIHV PLWYHUDQWZRUWOLFK VLQG %HVRQGHUVGLNDWLRQLVFKH 9HUELQGXQJHQ PLW ]ZHL $PLGLQIXQNWLRQHQ LQ HLQHP 0ROHNO VLQGEHLVSLHOVZHLVH JHJHQ HLQH 9LHO]DKO SDWKRJHQHU .HLPH DNWLY ,Q HUVWHU /LQLH KDEHQVLFK %LVEHQ]DPLGLQH %LVEHQ]LPLGD]ROH VRZLH &DUED]ROH GLH DOOH SRVLWLY JHODGHQH$PLGLQLXP*UXSSHQ LQ LKUHU:LUNIRUPHQWKDOWHQ]XU%HNlPSIXQJGHU3QHXPRF\VWLVFDULQLL 3QHXPRQLH3&3EHZlKUW>5DKPDWKXOODKHWDO@'LHVH,QIHNWLRQWULWWYRUDOOHPDOV)ROJHHLQHVGXUFK$,'6JHVFKZlFKWHQ ,PPXQV\VWHPVDXI$XIJUXQGGHUVFKOHFKWHQ 5HVRUSWLRQ GHU EHL SK\VLRORJLVFKHP S+:HUW EHUZLHJHQG SURWRQLHUWYRUOLHJHQGHQ $PLGLQH QDFK RUDOHU *DEH ZLUG GLH (QWZLFNOXQJ RUDO YHUIJEDUHUSURGUXJVYRQ$PLGLQHQDQJHVWUHEW(UVWGXUFK%LRWUDQVIRUPDWLRQZHUGHQLQYLYR DXVGHQSURGUXJVGLHPLNURELHOOZLUNVDPHQ0HWDEROLWHQJHELOGHWV
$P%HLVSLHOGHV3HQWDPLGLQVNRQQWHJH]HLJWZHUGHQGDVLFK$PLGR[LPHVHKUJXWDOV SURGUXJV YRQ %LVEHQ]DPLGLQHQ HLJQHQ 'HU :LUNVWRII 3HQWDPLGLQ EHVLW]W HLQHKRKH $QWL3&3$NWLYLWlW QDFK LQWUDYHQ|VHU $SSOLNDWLRQ LVW MHGRFK DXIJUXQGPDQJHOQGHU 5HVRUSWLRQ QDFK RUDOHU *DEH QXU VHKU VFKZDFK ZLUNVDP 'DV VHOEVWLQDNWLYH SURGUXJ PLW ]ZHL $PLGR[LPIXQNWLRQHQ 3HQWR[LP DQVWHOOH GHU $PLGLQIXQNWLRQHQ ZLUG KLQJHJHQ VHKU JXW UHVRUELHUW XQGLQ YLYR UDVFK ]XP 3HQWDPLGLQUHGX]LHUW 7DE  ZHOFKHV GDUDXIKLQ VHLQH KRKH DQWLPLNURELHOOH :LUNVDPNHLWHQWIDOWHQNDQQ>&OHPHQWHWDO&OHPHQW5LHFNHUW@'LH/LSRSKLOLHZXUGHGDEHLGXUFK9HUHVWHUXQJGHU$PLGR[LPIXQNWLRQZHLWHUHUK|KW'D 3HQWDPLGLQ MHGRFK PLW ]DKOUHLFKHQ 1HEHQZLUNXQJHQ ZLH +\SRWHQVLRQ+\SRJO\NlPLH RGHU $UU\WKPLHQ EHODVWHW LVW ZXUGH QDFK EHVVHU ZLUNVDPHQ$OWHUQDWLYHQPLWZHQLJHU1HEHQZLUNXQJVSRWHQWLDOJHVXFKW
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=X GLHVHP =ZHFN ZXUGHQ LP $UEHLWVNUHLV 7LGZHOO ZHLWHUH %LVEHQ]DPLGLQH XQG%LVEHQ]LPLGD]ROHHQWZLFNHOWGLH]XVlW]OLFK&DUED]RO'LEHQ]RIXUDQ RGHU'LEHQ]RWKLRSKHQGHULYDWHGDUVWHOOHQ>%R\NLQHWDO+DOOHWDO5DKPDWKXOODKHWDO3DWULFNHWDO:DQJHWDO@6LHZXUGHQDXILKUH:LUNVDPNHLWJHJHQGHQ(UUHJHU3QHXPRF\VWLVFDULQLL XQWHUVXFKW ]XGHPZXUGH LKUH7R[L]LWlWEHUSUIW$XFKDXIGLHVHZXUGHGDVIU3HQWR[LPHQWZLFNHOWHSURGUXJ3ULQ]LSEHUWUDJHQ
'LHXQWHUVXFKWHQ%LVEHQ]DPLGLQHEHLGHQHQGLH.HWWHQOlQJHGHU(WKHUEUFNHYDULLHUWZXUGH ]HLJWHQ LY DOOH HLQH JXWH WHLOZHLVH EHVVHUH :LUNVDPNHLW JHJHQ 3&3 DOV3HQWDPLGLQ 6LH ZXUGHQ MHGRFK ZLH DXFK GDV 3HQWDPLGLQ VHOEVW DXIJUXQG LKUHUSRVLWLYHQ /DGXQJ EHL RUDOHU *DEH XQ]XUHLFKHQG UHVRUELHUW 'LH ]XJHK|ULJHQ$PLGR[LPH ]HLJWHQ VRZRKOLY DOV DXFK RUDO HLQH KRKH$NWLYLWlW JHJHQ3&3 7DE ]XGHP EHVDHQ VLH HLQH JHULQJHUH 7R[L]LWlW DOV GLH $PLGLQDQDORJD )U GLHDXVUHLFKHQGHRUDOH5HVRUSWLRQZDUGLH2[LGDWLRQEHLGHUNDWLRQLVFKHU=HQWUHQ]XGHQ$PLGR[LPHQQRWZHQGLJ >+DOOHWDO @'XUFK9HUHWKHUXQJGHU$PLGR[LPJUXSSH]XP20HWK\O'HULYDWZXUGHGLH/LSRSKLOLHZHLWHUHUK|KW>%R\NLQHWDO@'LHVHV9HUIDKUHQHUVFKHLQW JHJHQEHU GHU9HUHVWHUXQJ MHGRFKQDFKWHLOLJ GD GLH6SDOWXQJGHV (WKHUV R[LGDWLY HUIROJHQ PX XQG ZDKUVFKHLQOLFK JU|HUHQ 6FKZDQNXQJHQXQWHUOLHJHQ ZUGH DOV GLH +\GURO\VH GHV (VWHUV 'LH 2[LGDWLRQ GHV (WKHUV ZUGHVRPLWNDXPXPIDVVHQGDEODXIHQ'DV(LQIKUHQHLQHU$PLGIXQNWLRQLQGLH(WKHUEUFNH]ZLVFKHQGHQ$URPDWHQVRZLHGLH9HUZHQGXQJHLQHV7ULD]LQVDQVWHOOHGHV(WKHUVIKUWH]XXQZLUNVDPHQSURGUXJV,QYLYR NRQQWHVRZRKORUDODOVDXFKLY NHLQH$QWL3&3$NWLYLWlWGLHVHU9HUELQGXQJHQQDFKJHZLHVHQZHUGHQ>+DOOHWDO@
%LVEHQ]LPLGD]RO VRZLH &DUED]RO'HULYDWH PLW ]ZHL $PLGLQ)XQNWLRQHQ EHVDHQHEHQIDOOV HLQH VHKU JXWH :LUNVDPNHLW JHJHQ3QHXPRF\VWLV FDULQLL 9RU DOOHP GLH&DUED]RO'HULYDWH]HLJWHQGDEHLHLQHEHVVHUHSKDUPDNRORJLVFKH$NWLYLWlWVRZLHHLQHJHULQJHUH 7R[L]LWlW LQ5DWWHQ YHUJOLFKHQPLW 3HQWDPLGLQ 'LH ]XU 9HUEHVVHUXQJ GHURUDOHQ9HUIJEDUNHLWHLQJHVHW]WHQ$PLGR[LPHZDUHQHUVWDXQOLFKHUZHLVHZHGHUQDFKRUDOHU QRFK QDFK LQWUDYHQ|VHU *DEH LP 5DWWHQPRGHOO ZLUNVDP 'DEHL NRQQWHQ6WXGLHQ PLW /HEHU]HOOKRPRJHQDWHQ GLH 0HWDEROLVLHUXQJ GHU SURGUXJV ]X GHQHQWVSUHFKHQGHQ $PLGLQHQ ]HLJHQ 'LH 5HGXNWLRQ LQ LQWDNWHQ =HOOV\VWHPHQ PLW5DWWHQKHSDWR]\WHQ ZDU MHGRFK QLFKW ]X GHWHNWLHUHQ 7DE  'D HLQH
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%LRWUDQVIRUPDWLRQGHU9HUELQGXQJHQQXU LQQHUKDOE GHU=HOOHQHUIROJHQ NDQQZXUGHVSHNXOLHUW GD GLH PDQJHOQGH:LUNVDPNHLW GLHVHU $PLGR[LPH DXI XQ]XUHLFKHQGHU]HOOXOlUHU $XIQDKPH EDVLHUW >+DOOHW DO @ %HLP9HUJOHLFK GHU %LVEHQ]DPLGLQHVRZLH %LVEHQ]LPLGD]ROH XQG &DUED]RO'HULYDWH ]HLJWH VLFK GD DOOH LQDNWLYHQ$PLGR[LPH HLQ RGHU PHKUHUH 6WLFNVWRIIDWRPH ]ZLVFKHQ GHQ EHLGHQ $PLGR[LPIXQNWLRQHQEHVDHQZlKUHQGGHU(WKHUVDXHUVWRIIIHKOWH>+DOOHWDO@
(LQH$EZDQGOXQJGHU&DUED]ROELVDPLGLQHGXUFK(LQIKUHQHLQHV6DXHUVWRIIVDQVWHOOHHLQHV 6WLFNVWRIIDWRPV IKUWH ]X HLQHU ZHLWHUHQ :LUNVWRIIJUXSSH PLW KRKHU $NWLYLWlWJHJHQ 3&3 'DV %LVDPLGLQ GHV 'LEHQ]RIXUDQV EHVLW]W EHL LQWUDYHQ|VHU$SSOLNDWLRQ HLQH JXWH :LUNVDPNHLW GLH HEHQVR ZLH EHL GHQ &DUED]ROHQ GHP3HQWDPLGLQ OHLFKW EHUOHJHQ LVW 'DV HQWVSUHFKHQGH 'HULYDW EHL GHU VLFK GLH$PLGLQIXQNWLRQLQPHWD6WHOOXQJ]XP6DXHUVWRIIGHV)XUDQULQJVEHILQGHWLVWLQDNWLY'DVGHP%LVDPLGLQDQDORJHSURGUXJ%LVDPLGR[LPGHV'LEHQ]RIXUDQV LVW LP9HUJOHLFKPLWGHP$PLGLQQXUPlLJ MHGRFKQRFKDXVUHLFKHQGZLUNVDP7DE$XFKKLHUZLUGHQWZHGHUPDQJHOQGHU=HOOWUDQVSRUWRGHUHLQHJHULQJHUH$NWLYLWlWGHVUHGX]LHUHQGHQ(Q]\PV\VWHPVGLVNXWLHUW>:DQJHWDO@
'HU$XVWDXVFKGHV&DUED]RO6WLFNVWRIIVJHJHQHLQHQ6FKZHIHOIKUW]XGHQHEHQIDOOVJHJHQ 3&3 ZLUNVDPHQ 'LEHQ]RWKLRSKHQHQ $QDORJ GHQ 'LEHQ]RIXUDQGHULYDWHQ]HLJWH GDV %LVDPLGLQ GHV 'LEHQ]RWKLRSKHQV HLQH VHKU JXWH SKDUPDNRORJLVFKH$NWLYLWlW'DVHQWVSUHFKHQGH$PLGR[LP'HULYDW]HLJWHHLQHHEHQVRJXWH:LUNVDPNHLWQDFKRUDOHU*DEH7DEXQGLVWGDPLWDOVSURGUXJ]XU9HUEHVVHUXQJGHURUDOHQ9HUIJEDUNHLWKHUYRUUDJHQGJHHLJQHW>3DWULFNHWDO@
$XFK GDV $PLGR[LPSURGUXJ GHV HEHQIDOOV JHJHQ 3&3 ZLUNVDPHQ ELV DPLGLQRSKHQ\O IXUDQV]HLJWHQDFKRUDOHU$SSOLNDWLRQGLHJHZQVFKWH$NWLYLWlW 7DE>5DKPDWKXOODKHWDO@
6lPWOLFKHREHQDXIJHIKUWHQ$PLGR[LPHGLHDOVSURGUXJVYHUZHQGHWZXUGHQVLQGLQ7DEHOOHDXIJHIKUW(EHQVR LVW KLHUGDUJHVWHOOW RE LP5DWWHQPRGHOO QDFKRUDOHU*DEHSKDUPDNRORJLVFKH(IIHNWHDXIWUDWHQRGHUQLFKW
6758.785$.7,9,7b76%(=,(+81*(1'(55('8.7,21921%(1=$0,'2;,0(1

(VZXUGHQIROJOLFK]DKOUHLFKHRUDOYHUIJEDUH$U]QHLPLWWHOJHJHQ3&3(UNUDQNXQJHQHQWZLFNHOW GLH DOOH HLQH$PLGR[LPIXQNWLRQ EHVLW]HQ1XU EHL GHQ9HUELQGXQJHQPLWHLQHP6WLFNVWRII]ZLVFKHQGHQEHLGHQNDWLRQLVFKHQ=HQWUHQZDUNHLQH$NWLYLWlWJHJHQ3&3 IHVW]XVWHOOHQ 2E KLHU HLQH PDQJHOQGH %LRWUDQVIRUPDWLRQ ]XP :LUNVWRII GLHYHUPLQGHUWH ]HOOXOlUH $XIQDKPH GHU 6XEVWDQ] RGHU DQGHUH (IIHNWH GLH GLH:LUNVDPNHLW YHUKLQGHUQ YRUOLHJHQ NRQQWH ELVKHU QLFKW JHNOlUW ZHUGHQ )U GLH$U]QHLVWRIIHQWZLFNOXQJ LVW HV DXV GLHVHP *UXQG YRQ EHVRQGHUHP ,QWHUHVVH GLH5HGXNWLRQ YRQ %HQ]DPLGR[LPHQ ]X GHQ HQWVSUHFKHQGHQ %HQ]DPLGLQHQ QlKHU ]XXQWHUVXFKHQ XQGKHUDXV]XILQGHQZHOFKHQ(LQIOX6XEVWLWXHQWHQGHV DURPDWLVFKHQ5LQJV DXI GLH 5HGXNWLRQ KDEHQ =XGHP N|QQHQ 6WXGLHQ EHU 6WUXNWXU$NWLYLWlWV%H]LHKXQJHQ $XVNXQIW GDUEHU JHEHQ ZHOFKH 6XEVWLWXHQWHQ EHL GHU (QWZLFNOXQJQHXHUSURGUXJVYRQYRUQKHUHLQDXV]XVFKOLHHQZlUHQRGHUZHOFKHGLH%LRDNWLYLHUXQJI|UGHUQN|QQWHQ$XHUEHLGHP'LDPLGR[LPGHV3HQWDPLGLQVXQGGHQ]XJHK|ULJHQ(VWHUQ>&OHPHQWHW DO  &OHPHQW @ LVW DOOHUGLQJV EHL GHQ DQGHUHQ LQ 7DEHOOH ZLHGHUJHJHEHQHQ 'LDPLGR[LPHQ GLH LQ ZHLWHUHP 6LQQH DOOH 'HULYDWH GHV3HQWDPLGLQV GDUVWHOOHQ QXU GHU SKDUPDNRORJLVFKH (IIHNW LP 5DWWHQPRGHOO JHWHVWHWZRUGHQ 'LH WDWVlFKOLFKH 5HGXNWLRQ ZXUGH IU GLHVH 'HULYDWH MHGRFK QLFKW GXUFK%HVWLPPXQJ YRQ 6HUXP RGHU 3ODVPDNRQ]HQWUDWLRQHQ JHSUIW $OV ZHLWHUH3UREOHPDWLN NRPPW KLQ]X GD VLFK EHLLQ YLWUR8QWHUVXFKXQJHQ RIW (Q]\PTXHOOHQDXV GHU 5DWWH DOV ZHQLJHU DXVVDJHNUlIWLJ IU GLH 6LWXDWLRQ LP0HQVFKHQ HUZLHVHQKDEHQDOV]%DXVGHP6FKZHLQ>6FKPLWW@
6758.785$.7,9,7b76%(=,(+81*(1'(55('8.7,21921%(1=$0,'2;,0(1





































5  & 11+
2+ 7HVWPLWLQWDNWHQ=HOONXOWXUHQ5DWWHQPRGHOO7HVWPLW/HEHU]HOOKRPRJHQDWHQ5DWWHQPRGHOO
DFG +DOOHWDOE &OHPHQWHWDO5LHFNHUWH :DQJHWDOI 3DWULFNHWDOJ 5DKPDWKXOODKHWDO
6758.785$.7,9,7b76%(=,(+81*(1'(55('8.7,21921%(1=$0,'2;,0(1

'DVSURGUXJ3ULQ]LS$PLGR[LPHDQVWHOOHYRQ$PLGLQHQEHVFKUlQNWVLFKMHGRFKQLFKWQXU DXI $U]QHLVWRIIHPLW:LUNVDPNHLW JHJHQ 3&3:HLWHUH $PLGR[LPHPLW:LUNXQJDXI GLH %OXWJHULQQXQJ ZXUGHQ HQWZLFNHOW 'HUHQ SKDUPDNRORJLVFKH $NWLYLWlW VRZLH0HWDEROLVLHUXQJVLQGLQ7DEHOOH]XVDPPHQJHIDW























)UGDVSURGUXJGHV7KURPER]\WHQDJJUHJDWLRQVKHPPHUV;LPHODJDWUDQXQGIUGDV$PLGR[LPGHV6LEUDILEDQVHLQ*O\FRSURWHLQ ,,E,,,D5H]HSWRU$QWDJRQLVWNRQQWHGLH5HGXNWLRQ ]XU :LUNIRUP VRZRKO LQ YLWUR DOV DXFK LQ YLYR QDFKJHZLHVHQ ZHUGHQ>(ULNVVRQHWDO:LWWNHHWDO@.OLQLVFKH6WXGLHQGHU3KDVH,,,]HLJWHQIUGDV6LEUDILEDQ>:LWWNHHWDO@HLQHXPIDVVHQGH5HGXNWLRQLP0HQVFKHQNHLQH
6758.785$.7,9,7b76%(=,(+81*(1'(55('8.7,21921%(1=$0,'2;,0(1

VLJQLILNDQWHQ LQWHULQGLYLGXHOOHQ 6FKZDQNXQJHQ LQ GHU %LRYHUIJEDUNHLW XQG NHLQH=HLFKHQYRQ7R[L]LWlW
 6WDQGGHU9RUDUEHLWHQXQG=LHOVHW]XQJ
(UVWH 6WUXNWXU$NWLYLWlWV%H]LHKXQJHQ ]XU ,QKLELWLRQ YRQ KXPDQHQ 6HULQSURWHDVHQGXUFK%HQ]DPLGLQHZXUGHQEHUHLWVGXUFKJHIKUW>$QGUHZVHWDO@+LHUEHLZXUGHQ HOHNWURQLVFKH OLSRSKLOH VRZLH VWHULVFKH (IIHNWH YHUVFKLHGHQHUPHWD XQGSDUDVXEVWLWXLHUWHU %HQ]DPLGLQH DXI LKUH )lKLJNHLW KLQ XQWHUVXFKW GLH 3URWHLQVSDOWHQGHQ(Q]\PH3ODVPLQ 7KURPELQ VRZLH 7U\SVLQ ]X KHPPHQ'LH.RUUHODWLRQGHUH[SHULPHQWHOOEHVWLPPWHQ ORJ.L :HUWHGHU YHUVFKLHGHQHQ3URWHDVHQPLWGHQREHQ JHQDQQWHQ SK\VLNDOLVFKHQ 3DUDPHWHUQ HUJDE HLQH $EKlQJLJNHLW GHU,QKLELWRUSRWHQ]YRQGHU/LSRSKLOLHGHUYHUVFKLHGHQHQ%HQ]DPLGLQHIUGDV7KURPELQ(EHQVR EHHLQIOXWH GLH /LSRSKLOLH GLH +HPPXQJ YRQ 3ODVPLQ =XVlW]OLFK ZDU KLHUMHGRFKQRFKHLQVFKZDFKSRVLWLYHU(IIHNWYRQHOHNWURQHQVFKLHEHQGHQ6XEVWLWXHQWHQ]X HUNHQQHQ 7U\SVLQ EHVD HLQH HWZDV NRPSOH[HUH ,QWHUDNWLRQ PLW GHQ%HQ]DPLGLQHQ .OHLQH 0ROHNXODUJHZLFKWH VRZLH HLQH K|KHUH 0ROUHIUDNWLRQ3RODULVLHUEDUNHLW I|UGHUWHQ GLH %LQGXQJ GHU ,QKLELWRUHQ >$QGUHZVHW DO @:HLWHUH46$5$QDO\VHQ]XU+HPPXQJYRQ7U\SVLQGXUFKYHUVFKLHGHQVXEVWLWXLHUWH%HQ]DPLGLQH ZXUGHQ GXUFKJHIKUW XQG YRQ 5DFDQDWLQL HW DO >@]XVDPPHQJHIDW ,P *HJHQVDW] ]X $QGUHZVHW DO ]HLJWH GLH HUVWH 6WXGLH HLQHQSRVLWLYHQ (IIHNW HOHNWURQHQVFKLHEHQGHU 6XEVWLWXHQWHQ DXI GLH ,QKLELWRUSRWHQ] (LQHZHLWHUH 8QWHUVXFKXQJ HUJDE ZLHGHUXP QXU HLQHQ JHULQJHQ HOHNWURQLVFKHQ (IIHNWGDIU DEHU HLQH KRKH .RUUHODWLRQ GHU +HPPXQJ PLW GHU /LSRSKLOLH GHU 6XEVWUDWH>5DFDQDWLQLHWDO@
$EHU QLFKW QXU GLH ,QKLELWRUSRWHQ] GHU %HQ]DPLGLQH LQ $EKlQJLJNHLW YRQ GHQ6XEVWLWXHQWHQ ZXUGH XQWHUVXFKW (LQH 6WXGLH ]XU HQ]\PDWLVFKHQ1+\GUR[\OLHUXQJYRQ%HQ]DPLGLQHQ]XGHQHQWVSUHFKHQGHQ%HQ]DPLGR[LPHQZXUGH LP$UEHLWVNUHLV&OHPHQW YRQ =LPPHUPDQQ GXUFKJHIKUW +LHUEHL ZXUGH GHU (LQIOX YRQ6XEVWLWXHQWHQ LQ SDUD6WHOOXQJ ]XU $PLGLQIXQNWLRQ  DXI GLH 2[LGDWLRQ GLHVHU9HUELQGXQJHQ GXUFK HLQ PLNURVRPDOHV (Q]\PV\VWHP XQWHUVXFKW 'DVYHUDQWZRUWOLFKH (Q]\PV\VWHP ZXUGH VSlWHU DOV &\WRFKURP 3 LGHQWLIL]LHUW
6758.785$.7,9,7b76%(=,(+81*(1'(55('8.7,21921%(1=$0,'2;,0(1







$EE 1+\GUR[\OLHUXQJ XQWHUVFKLHGOLFK VXEVWLWXLHUWHU %HQ]DPLGLQH GXUFK HLQPLNURVRPDOHV(Q]\PV\VWHP >&OHPHQWXQG=LPPHUPDQQ@
*DR XQG +DQVFK ZHUWHWHQ ZHLWHU DXV XQG IDQGHQ IU GLH YRQ =LPPHUPDQQXQWHUVXFKWH 12[LGDWLRQ SDUDVXEVWLWXLHUWHU %HQ]DPLGLQH HLQH .RUUHODWLRQ GHU
6758.785$.7,9,7b76%(=,(+81*(1'(55('8.7,21921%(1=$0,'2;,0(1

ORJ .P:HUWH VRZRKO PLW GHU /LSRSKLOLH DOV DXFK PLW HOHNWURQLVFKHQ (IIHNWHQ/HW]WHUH EHVDHQ DXI GLH 0LFKDHOLV0HQWHQ.RQVWDQWH MHGRFK JHQDX GHQJHJHQWHLOLJHQ (IIHNW ZLH DXI GLH 0D[LPDOJHVFKZLQGLJNHLWHQ HOHNWURQHQVFKLHEHQGH6XEVWLWXHQWHQ EHHLQIOXWHQ GLH %LQGXQJ GHU %HQ]DPLGLQH DP PHWDEROLVLHUHQGHQ(Q]\PQHJDWLY'D VLFK LQ GHU*HVDPWJOHLFKXQJ GLH HOHNWURQLVFKHQ(IIHNWH IU GLH6XEVWUDWELQGXQJ XQG GLH 8PVHW]XQJVJHVFKZLQGLJNHLW JHJHQVHLWLJ DXVO|VFKHQNRUUHOLHUWGLHNDWDO\WLVFKH(IIL]LHQ]OHGLJOLFKPLWGHU/LSRSKLOLHGHU%HQ]DPLGLQH>*DRXQG+DQVFK@











5 5  %HQ]DPLGR[LP'HULYDW
+ &+ 10HWK\O'HULYDW&+ &+ 11'LPHWK\O'HULYDW+ 3KHQ\O 13KHQ\O'HULYDW3LSHUD]LQ 3LSHULGLQ'HULYDW
$EE 5HGXNWLRQ 1VXEVWLWXLHUWHU %HQ]DPLGR[LPH ]X GHQ 1VXEVWLWXLHUWHQ%HQ]DPLGLQHQGXUFKHLQPLNURVRPDOHV(Q]\PV\VWHP
11'LPHWK\O VRZLH 10HWK\OEHQ]DPLGR[LP NRQQWHQ GXUFK GDV PLNURVRPDOH(Q]\PV\VWHP UHGX]LHUW ZHUGHQ 'LH (LQIKUXQJ GHU 0HWK\OJUXSSHQ ]HLJWH KLHUHLQHQ SRVLWLYHQ (IIHNW DXI GLH 8PVHW]XQJ 'LH 5HGXNWLRQ GHV 3LSHUD]LQ'HULYDWHVHUIROJWH KLQJHJHQ QXU VHKU VFKZDFK ZlKUHQG VLFK GLH %LOGXQJ GHV13KHQ\OEHQ]DPLGLQVEHUKDXSWQLFKWQDFKZHLVHQOLH'HU*UXQGKLHUIUZLUGLQGHU*U|HGHU6XEVWLWXHQWHQJHVHKHQGXUFKGLHHV ]XHLQHU VWHULVFKHQ+LQGHUXQJGHU(Q]\PELQGXQJ NRPPHQ N|QQWH +LQ]X NRPPW GLH JHULQJH %DVL]LWlW XQG JURH/LSRSKLOLHGHU13KHQ\OGHULYDWH
'LH YRQ 0|OOHU GXUFKJHIKUWH 6WXGLH OLHIHUWH HUVWH +LQZHLVH ]XU $EKlQJLJNHLW GHU%HQ]DPLGR[LP5HGXNWLRQ YRQ GHVVHQ 6XEVWLWXHQWHQ (LQH 46$5$QDO\VH GHU15HGXNWLRQ XQWHU %HUFNVLFKWLJXQJ YRQ 6XEVWLWXHQWHQ LQ SDUD6WHOOXQJ GHU$PLGR[LP)XQNWLRQ LVW ELVKHU MHGRFK QRFK QLFKW EHVFKULHEHQ ZRUGHQ =DKOUHLFKHSURGUXJV PLW HLQHU %HQ]DPLGR[LP6WUXNWXU VLQG HEHQIDOOV DP DURPDWLVFKHQ5LQJV\VWHP VXEVWLWXLHUW $XIJUXQG GHU SKDUPDNRORJLVFKHQ %HGHXWXQJ GHU%LRDNWLYLHUXQJGLHVHUSURGUXJV]XGHQ%HQ]DPLGLQHQVROO LQGHUYRUOLHJHQGHQ$UEHLWJHSUIWZHUGHQREHLQH.RUUHODWLRQYRQ0D[LPDOJHVFKZLQGLJNHLWHQRGHU0LFKDHOLV0HQWHQ.RQVWDQWHQ GHU 5HGXNWLRQ PLW SK\VLNDOLVFKHQ 3DUDPHWHUQ YHUVFKLHGHQ
6758.785$.7,9,7b76%(=,(+81*(1'(55('8.7,21921%(1=$0,'2;,0(1

VXEVWLWXLHUWHU %HQ]DPLGR[LPH P|JOLFK LVW +LHUEHL VROOHQ GLH JOHLFKHQ SDUDVXEVWLWXLHUWHQ9HUELQGXQJHQZLHEHL=LPPHUPDQQ>&OHPHQWXQG=LPPHUPDQQ@YHUZHQGHWZHUGHQ$EE
&5 1+




$EE 8QWHUVXFKXQJ GHV (LQIOXVVHV GHU 6XEVWLWXHQWHQ DXI GLH 5HGXNWLRQYHUVFKLHGHQHUSDUDVXEVWLWXLHUWHU%HQ]DPLGR[LPH
=XQlFKVW VROO HLQH &KDUDNWHULVLHUXQJ GHU 15HGXNWLRQ GHU HLQ]HOQHQ SDUDVXEVWLWXLHUWHQ%HQ]DPLGR[LPHGXUFKJHIKUWZHUGHQXPGLH,QNXEDWLRQVEHGLQJXQJHQGHU5HGXNWLRQ]XRSWLPLHUHQ'DEHLVROOHQVRZRKOGHUS+:HUWDOVDXFKGLH6XEVWUDWXQG&RVXEVWUDWNRQ]HQWUDWLRQVRZLHGLH,QNXEDWLRQV]HLWHUPLWWHOWZHUGHQXQWHUGHQHQGLH9HUELQGXQJHQDPVWlUNVWHQXPJHVHW]WZHUGHQ$QVFKOLHHQG VROO GLH %HVWLPPXQJ HQ]\PNLQHWLVFKHU 3DUDPHWHU ZLH 0D[LPDOJHVFKZLQGLJNHLW0LFKDHOLV0HQWHQ.RQVWDQWHXQGGHUNDWDO\WLVFKHQ(IIL]LHQ]IUGLH5HGXNWLRQ GHU %HQ]DPLGR[LPH VRZRKO LQ 6FKZHLQHOHEHUPLNURVRPHQ DOV DXFK LPUHNRQVWLXLHUWHQ(Q]\PV\VWHPDXV&<3'&\WRFKURPE XQGE5HGXNWDVHHUIROJHQ'LHVHVROOHQGDQQPLWGHQHOHNWURQLVFKHQXQGOLSRSKLOHQ(LJHQVFKDIWHQGHUHLQ]HOQHQ%HQ]DPLGR[LPH LQ $EKlQJLJNHLW YRP 6XEVWLWXHQWHQ LQ SDUD6WHOOXQJ NRUUHOLHUWZHUGHQXPJHJHEHQHQIDOOVHLQH%H]LHKXQJ]ZLVFKHQGHUELRORJLVFKHQ$NWLYLWlWXQGSK\VLNDOLVFKHQ3DUDPHWHUQGHU6XEVWUDWHDXI]X]HLJHQ






'LH 6FKZHLQHOHEHUQ ZXUGHQ YRP 6FKODFKWKRI :HOOVHH RGHU YRQ GHU 6FKODFKWHUHL+RUQ LQ)OLQWEHN]XU9HUIJXQJJHVWHOOW'LH IULVFKHQWQRPPHQHQ/HEHUQZXUGHQ LQHLVJHNKOWHP P03KRVSKDWSXIIHU S+  GHU ]XVlW]OLFK QRFK P01D('7$VRZLH  P0 6XFURVH HQWKLHOW WUDQVSRUWLHUW $OOH QDFKIROJHQGHQ $UEHLWVVFKULWWHZXUGHQ EHL  & GXUFKJHIKUW =XQlFKVW ZXUGHQ GLH /HEHUODSSHQ PLW  P03KRVSKDWSXIIHU S+  PLW  P0 1D('7$ JUQGOLFK SHUIXQGLHUW GDQQ NOHLQJHVFKQLWWHQPHKUIDFKPLWGHPJOHLFKHQ3XIIHUJHZDVFKHQXQGDQVFKOLHHQGGXUFKHLQHQ)OHLVFKZROIJHJHEHQ6FKOLHOLFKZXUGHQGLH*HZHEHVWFNHPLWHLQHPP03KRVSKDWSXIIHU S+   P0 6XFURVH HWZD  YHUGQQW XQG PLWWHOV HLQHV'XUFKIOXKRPRJHQLVDWRUV KRPRJHQLVLHUW 'LH +HUVWHOOXQJ GHU 0LNURVRPHQ DXV6FKZHLQHOHEHUKRPRJHQDW HUIROJWH GDQQ GXUFK GLIIHUHQWLHOOH 8OWUD]HQWULIXJDWLRQ ZLHEHUHLWVEHL&OHPHQWHWDO>@IUGLH*HZLQQXQJYRQ0LNURVRPHQDXV.DQLQFKHQXQG6FKZHLQEHVFKULHEHQ
 ,VROLHUXQJGHUHLQ]HOQHQ.RPSRQHQWHQGHVUHNRQVWLWXLHUWHQ6\VWHPVDXVGHP6FKZHLQ
 5HLQLJXQJGHU%HQ]DPLGR[LP5HGXNWDVHXQG&\WRFKURPE
'LH %HQ]DPLGR[LP5HGXNWDVH ZXUGH  PLWWHOV SUlSDUDWLYHU +3/& QDFK GHP YRQ0|OOHU>0|OOHU@HQWZLFNHOWHQ9HUIDKUHQLVROLHUW(EHQVRZXUGHIUGLH5HLQLJXQJYRQ&\WRFKURPE DXV6FKZHLQHOHEHUGLH0HWKRGHYRQ0|OOHUYHUZHQGHW>@'HU&\WRFKURP3*HKDOW ZXUGH GXUFK $XIQDKPH HLQHV&2'LIIHUHQ]VSHNWUXPVQDFKGHU0HWKRGHYRQ2PXUDXQG6DWR>@HUPLWWHOW
6758.785$.7,9,7b76%(=,(+81*(1'(55('8.7,21921%(1=$0,'2;,0(1

'LH *HKDOWVEHVWLPPXQJ YRQ &\WRFKURP E HUIROJWH QDFK GHP YRQ (VWDEURRN XQG:HUULQJORHU >@EHVFKULHEHQHQ9HUIDKUHQDQKDQGHLQHV'LIIHUHQ]VSHNWUXPV YRQUHGX]LHUWHUXQGR[LGLHUWHU)RUPGHV&\WRFKURPE'LH3URWHLQNRQ]HQWUDWLRQHQZXUGHQGXUFKGLH%&$0HWKRGHQDFK6PLWKHWDO >@EHVWLPPW
 5HLQLJXQJGHU&\WRFKURPE5HGXNWDVH
'LH5HLQJXQJGHU1$'+&\WRFKURPE5HGXNWDVHHUIROJWHLQ$QOHKQXQJDQGLHYRQ0|OOHU>@HQWZLFNHOWH0HWKRGHPLWNOHLQHQ9HUlQGHUXQJHQ
1DFK 6ROXELOLVDWLRQ YRQ 6FKZHLQHOHEHUPLNURVRPHQ ZXUGH ]XQlFKVW HLQH+\GURSKREH ,QWHUDNWLRQVFKURPDWRJUDSKLH DQ2FW\O6HSKDURVH &/ % GXUFKJHIKUW'LH&\WRFKURPE5HGXNWDVHKDOWLJHQ)UDNWLRQHQZXUGHQPLWWHOVHLQHUSUlSDUDWLYHQ+3/& DQ )UDFWRJHO (0' 70$(  6 YRQ GHU %HQ]DPLGR[LP5HGXNWDVHDEJHWUHQQW =XU ZHLWHUHQ$XIUHLQJXQJ HUIROJWH HLQH%LRDIILQLWlWVFKURPDWRJUDSKLH DQ$036HSKDURVHGLHGXUFKHLQLJH0RGLILNDWLRQHQZHLWHURSWLPLHUWZHUGHQNRQQWH
(V ZXUGH HLQH GRSSHOW VR JURH $036HSKDURVH6lXOH ZLH EHL 0|OOHU IU GLH5HLQJXQJGHUE5HGXNWDVHYHUZHQGHW[FPVWDWW[FP'LH6lXOHZXUGHPLWHLQHP P03KRVSKDWSXIIHUS+GHPP01D('7$P0'LWKLRWKUHLWRO YY*O\FHURO VRZLH  YY 7ULWRQ ; ]XJHVHW]W ZXUGHQ HTXOLEULHUW1DFK$XIWUDJHQGHU(Q]\PSUlSDUDWLRQDXIGLH6lXOHZXUGHGLHVHPLWGHPJOHLFKHQ3XIIHU JUQGOLFK JHVSOW $QVFKOLHHQG ZXUGH GLH DQ GHU 6lXOH JHEXQGHQH E5HGXNWDVHPLW HLQHP P03KRVSKDWSXIIHU S+  HOXLHUW GHP QHEHQ P01D('7$P0'LWKLRWKUHLWRO YY*O\FHUROVRZLHYY7ULWRQ ;QRFK HLQH P0.RQ]HQWUDWLRQ DQ1$'+ EHLJHIJW ZXUGH 6lPWOLFKHPLW 1$'+HOXLHUWHQ )UDNWLRQHQ ZXUGHQ YHUHLQLJW XQG GXUFK )LOWUDWLRQ PLWWHOV =HQWULIXJH$XVVFKOXJU|H  'D HLQNRQ]HQWULHUW 'DV 'HWHUJHQ] ZXUGH GXUFK GDV$GVRUSWLRQVPDWHULDO &DOELRVRUE HQWIHUQW (V HUIROJWH GHU $XVWDXVFK GHV 3XIIHUVJHJHQHLQHQP03KRVSKDWSXIIHUS+YY*O\FHUROPLW+LOIHYRQ1$36lXOHQ
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'LH%HVWLPPXQJGHU1$'+&\WRFKURPE 5HGXNWDVH$NWLYLWlWHUIROJWH VFKOLHOLFK LQ$QOHKQXQJ DQ GDV YRQ 0LKDUD XQG 6DWR >@ EHVFKULHEHQH 9HUIDKUHQ GXUFKVSHNWUDOSKRWRPHWULVFKH 9HUIROJXQJ GHU  5HGXNWLRQ YRQ .DOLXPKH[DF\DQRIHUUDW ,,,EHLQP
 6\QWKHVHGHUSDUD XQGPHWDVXEVWLWXLHUWHQ%HQ]DPLGR[LPHXQG%HQ]DPLGLQH
$OOH YHUZHQGHWHQ %HQ]DPLGR[LPH XQG %HQ]DPLGLQH %HQ]DPLGLQ ZXUGH NlXIOLFKHUZRUEHQ ZDUHQ OLWHUDWXUEHNDQQW XQG ODJHQ LP $UEHLWVNUHLV YRU RGHU ZXUGHQ YRQ)UDX.|QLJ XQWHU$QOHLWXQJ YRQ'U*LUUHVHU V\QWKHWLVLHUW+LHUEHLZXUGHQ IROJHQGH/LWHUDWXUVWHOOHQ]XJUXQGHJHOHJW
%HQ]DPLGR[LP >7LHPDQQ.UJHU@S0HWK\OEHQ]DPLGR[LP >7LHPDQQ6FKXEDUW@S0HWKR[\EHQ]DPLGR[LP >7LHPDQQ0LOOHU@S&KORUS%URPS&\DQR >7LHPDQQ6WHSKHQVRQHWDO@P0HWK\OP1LWUREHQ]DPLGR[LPS1LWUREHQ]DPLGR[LP >7LHPDQQ:HLVH@S0HWK\OEHQ]DPLGLQ >3LQQHU*ORFN@S&KORUS%URPP0HWK\O >3LQQHU0RVVHWDO@P1LWUREHQ]DPLGLQS0HWKR[\EHQ]DPLGLQ >3LQQHU7DIHOXQG(QRFK@S1LWUREHQ]DPLGLQ >3LQQHU3LQQHUXQG*UDGHQZLW]@S&\DQREHQ]DPLGLQ >6DQGPH\HU=LPPHUPDQQ@
$OOH 9HUELQGXQJHQ ZXUGHQ DXI EOLFKHP :HJH FKDUDNWHULVLHUW 6FKPHO]SXQNW ,5105 06 XQG VWLPPWHQ LQ DOOHQ 'DWHQ PLW GHQHQ YRQ /LWHUDWXU:HUWHQ EHUHLQ=XVlW]OLFKZXUGHQGLH1 XQG&105'DWHQYHUPHVVHQ>*LUUHVHUHWDO@
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 &KDUDNWHULVLHUXQJ GHU 5HGXNWLRQ YRQ SDUDVXEVWLXLHUWHQ%HQ]DPLGR[LPHQ
 +3/&$QDO\WLN
)U MHGHV 6XEVWUDW ZXUGH HLQH HLJHQH +3/&$QDO\WLN HQWZLFNHOW $XIJUXQG GHUVWUXNWXUHOOHQbKQOLFKNHLWGHU6XEVWUDWHNRQQWHQ IUGLHHLQ]HOQHQSDUDVXEVWLWXLHUWHQ%HQ]DPLGR[LPH lKQOLFKH )OLHPLWWHOV\VWHPH YHUZHQGHW ZHUGHQ ,Q DOOHQ )lOOHQZXUGHHLQH,RQHQSDDUFKURPDWRJUDSKLHGXUFKJHIKUW
+3/&6\VWHPIUXQVXEVWLWXLHUWHV%HQ]DPLGR[LP
+3/&3XPSH %LQlUH 3XPSH 6HULH  $JLOHQW :DOGEURQQ'HXWVFKODQG'HWHNWRU 'LRGHQDUUD\'HWHNWRU6HULH$JLOHQW:DOGEURQQ'HXWVFKODQG$XWRVDPSOHU 6HULH$JLOHQW:DOGEURQQ'HXWVFKODQG,QWHJUDWRU +HZOHWW3DFNDUG+3&KHPVWDWLRQ$$JLOHQW:DOGEURQQ'HXWVFKODQG6WDWLRQlUH3KDVH /L&KURVSKHU 53VHOHFW%6lXOH P[PP )D0HUFN9RUVlXOH536HOHFW%P[PP)D0HUFN0RELOH3KDVH P02FW\OVXOIRQDWS+$FHWRQLWULOYY/DXI]HLW PLQ'HWHNWLRQ 89QP)OXUDWH POPLQ,QMHNWLRQVYROXPHQ O5HWHQWLRQV]HLWHQ %HQ]DPLGR[LP r PLQ%HQ]DPLGLQ r PLQ
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1DFKGHPGHUS+:HUWGHUPRELOHQ3KDVHPLW3KRVSKRUVlXUHDXIS+HLQJHVWHOOWZXUGHZXUGHGHU(OXHQWGXUFKHLQHQ6DUWRULXV0HPEUDQILOWHU P ILOWULHUWXQGLP8OWUDVFKDOOEDGPLQODQJHQWJDVW'LH 4XDQWLIL]LHUXQJ GHV 0HWDEROLWHQ HUIROJWH EHU HLQH 3XQNW.DOLEULHUXQJ PLW.RQ]HQWUDWLRQVZHUWHQ ]ZLVFKHQ  XQG  0 +LHU]X ZXUGH %HQ]DPLGLQ LP)OLHPLWWHO JHO|VW XQG PLWWHOV +3/& YHUPHVVHQ =XU %HVWLPPXQJ GHU:LHGHUILQGXQJVUDWH ZXUGHQ GLH JOHLFKHQ .RQ]HQWUDWLRQHQ ZLH IU GLH .DOLEULHUXQJYHUZHQGHW %HQ]DPLGLQ ZXUGH LQ  P0 3KRVSKDWSXIIHU S+  JHO|VW 'HQ,QNXEDWLRQVDQVlW]HQ ZXUGHQ ZHLWHUKLQ  J GHQDWXULHUWH 0LNURVRPHQ VRZLH P0 %HQ]DPLGR[LP ]XJHIJW 'LHVH ZXUGHQ GDQQ  PLQ EHL & LP6FKWWHOZDVVHUEDG LQNXELHUW PLW  O 0HWKDQRO DEJHVWRSSW XQG QDFK=HQWULIXJDWLRQ EHL  8PLQ DQVFKOLHHQG PLWWHOV +3/& TXDQWLIL]LHUW 'LH:LHGHUILQGXQJVUDWHEHWUXJ
+3/&6\VWHPIUDOOHSDUDVXEVWLWXLHUWHQ%HQ]DPLGR[LPH




S1LWUREHQ]DPLGR[LP P02FW\OVXOIRQDWS+$FHWRQLWULOLVRNUDWLVFKEHUPLQ5W %$2  r PLQ 5W%$  r 
S0HWKR[\EHQ]DPLGR[LP P02FW\OVXOIRQDWS+$FHWRQLWULOLVRNUDWLVFKEHUPLQ5W %$2  r PLQ 5W%$  r 
S0HWK\OEHQ]DPLGR[LP P0+HSW\OVXOIRQDWS+$FHWRQLWULOLVRNUDWLVFKEHUPLQ5W %$2  r PLQ 5W%$  r 
S%URPEHQ]DPLGR[LP P0+HSW\OVXOIRQDWS+$FHWRQLWULOLVRNUDWLVFKEHUPLQ5W %$2  r PLQ 5W%$  r 
S&KORUEHQ]DPLGR[LP P0+HSW\OVXOIRQDWS+$FHWRQLWULOLVRNUDWLVFKEHUPLQ5W %$2  r PLQ 5W%$  r 
S&\DQREHQ]DPLGR[LP *UDGLHQW$P0+HSW\OVXOIRQDWS+$FHWRQLWULO%$FHWRQLWULOPLQ$PLQ$PLQ$%PLQ$PLQ$5W %$2  r PLQ 5W%$  r 
5W %$2  5HWHQWLRQV]HLWGHVSDUDVXEVWLWXLHUWHQ%HQ]DPLGR[LPV5W%$  5HWHQWLRQV]HLWGHVSDUDVXEVWLWXLHUWHQ%HQ]DPLGLQV




1DFK(LQVWHOOHQGHVS+:HUWHVGHV(OXHQWHQDXIS+PLW3KRVSKRUVlXUHZXUGHGDV )OLHPLWWHO ILOWULHUW 6DUWRULXV)LOWHU  P XQG DQVFKOLHHQG  PLQ LP8OWUDVFKDOOEDGHQWJDVW'LH4XDQWLIL]LHUXQJ GHV0HWDEROLWHQ HUIROJWH MHZHLOV EHU HLQH 3XQNW.DOLEULHUXQJPLW .RQ]HQWUDWLRQVZHUWHQ GHV MHZHLOLJHQ %HQ]DPLGLQV ]ZLVFKHQ  XQG  0+LHU]XZXUGHGDVHQWVSUHFKHQGH%HQ]DPLGLQLP)OLHPLWWHOJHO|VWXQGPLWWHOV+3/&YHUPHVVHQ =XU %HVWLPPXQJ GHU :LHGHUILQGXQJ ZXUGHQ GLH JOHLFKHQ.RQ]HQWUDWLRQHQ ZLH IU GLH .DOLEULHUXQJ YHUZHQGHW 'DV %HQ]DPLGLQ ZXUGH LQ P03KRVSKDWSXIIHUS+ JHO|VWXQGMHZHLOVHLQHP,QNXEDWLRQVDQVDW]PLWJGHQDWXULHUWHQ0LNURVRPHQXQGP0GHVHQWVSUHFKHQGHQ6XEVWUDWV]XJHIJW'LH,QNXEDWLRQHUIROJWHPLQEHL &0LWO0HWKDQROZXUGHDEJHVWRSSWXQGGHU]HQWULIXJLHUWH $QVDW] DQVFKOLHHQG PLWWHOV +3/& TXDQWLIL]LHUW (V ZXUGHQ:LHGHUILQGXQJVUDWHQ]ZLVFKHQXQGHUPLWWHOW
 5HGXNWLRQ GHU %HQ]DPLGR[LPH LQ $EKlQJLJNHLW YRQ GHU 3URWHLQNRQ]HQWUDWLRQ




,QNXEDWLRQVDQVlW]H EHVWHKHQG DXV  P0 3KRVSKDWSXIIHU S+  P0 SDUDVXEVWLWXLHUWHP%HQ]DPLGR[LPXQGJPLNURVRPDOHP3URWHLQZXUGHQPLQEHL&YRULQNXELHUW'LH5HGXNWLRQZXUGHGXUFK=XJDEHYRQMHZHLOVXQGP01$'+]XGHQ5HDNWLRQVDQVlW]HQJHVWDUWHWXQGPLQEHL& LP6FKWWHOZDVVHUEDG DXIUHFKWHUKDOWHQ 'DV (QGYROXPHQ GLHVHU ,QNXEDWLRQVDQVlW]HEHWUXJHEHQIDOOVO1DFK$EVWRSSHQPLWGHUJOHLFKHQ0HQJHDQ0HWKDQROXQG=HQWULIXJDWLRQZXUGHPLWWHOV+3/&TXDQWLIL]LHUW(VZXUGHGLHMHQLJH1$'+.RQ]HQWUDWLRQ IU GLH QDFKIROJHQGHQ 8PVHW]XQJHQ YHUZHQGHW EHL GHU VLFK GLH8PVHW]XQJVUDWHGXUFKHLQHQZHLWHUHQ=XVDW]DQ&RVXEVWUDWQLFKWPHKUVWHLJHUQOLH
 5HGXNWLRQGHU%HQ]DPLGR[LPHLQ$EKlQJLJNHLWYRQGHU=HLW
'LH,QNXEDWLRQHQZXUGHQPLWP0DQHQWVSUHFKHQGHP%HQ]DPLGR[LPXQGJPLNURVPDOHP 3URWHLQ LQ  P0 3KRVSKDWSXIIHU S+  GXUFKJHIKUW (LQHUPLQWLJHQ 9RULQNXEDWLRQ EHL  & IROJWH GXUFK =XJDEH YRQ P0 1$'+ GDV6WDUWHQGHU5HDNWLRQ'LHVHZXUGHQDFKXQGPLQEHLHEHQIDOOV & LP 6FKWWHOZDVVHUEDG GXUFK =XJDEH GHU JOHLFKHQ 0HQJH 0HWKDQRO ZLH LP,QNXEDWLRQVDQVDW] EHHQGHW 'LH HQWVWDQGHQH 0HQJH DQ 0HWDEROLW ZXUGH QDFK=HQWULIXJLHUHQGHU$QVlW]HPLWWHOV+3/&TXDQWLIL]LHUW(VZXUGHZLHGHUGLH,QNXEDWLRQV]HLW IUQDFKIROJHQGH8PVHW]XQJHQDXVJHZlKOWEHLGHU]XPHLQHQHLQHDXVUHLFKHQGH0HQJHDQ0HWDEROLWHQWVWDQGHQZDU]XPDQGHUHQGLH5HDNWLRQMHGRFKQRFKOLQHDUYRQGHU=HLWDEKlQJLJZDU
 5HGXNWLRQGHU%HQ]DPLGR[LPHLQ$EKlQJLJNHLWYRPS+:HUW
(V ZXUGHQ ,QNXEDWLRQHQ PLW  P0 HQWVSUHFKHQGHP %HQ]DPLGR[LP XQG  JPLNURVRPDOHP3URWHLQLQP03KRVSKDWSXIIHUS+XQGGXUFKJHIKUW 1DFK PLQWLJHU 9RULQNXEDWLRQ EHL  & ZXUGH QDFK =XJDEH YRQ
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 P01$'+ELV]XP(QGYROXPHQYRQOPLQEHL&LP6FKWWHOZDVVHUEDGLQNXELHUW'LH5HDNWLRQZXUGHPLWO0HWKDQRODEJHVWRSSW1DFK=HQWULIXJDWLRQZXUGHQGLH$QVlW]HPLW+LOIH GHU YRUKHU EHVFKULHEHQHQ+3/&$QDO\WLN TXDQWLIL]LHUW 'HU S+:HUW EHL GHP GLH K|FKVWHQ 8PVHW]XQJVUDWHQ HUPLWWHOW ZXUGHQZXUGHIUGLHZHLWHUHQ,QNXEDWLRQHQYHUZHQGHW
 5HGXNWLRQGHU%HQ]DPLGR[LPHLQ$EKlQJLJNHLWYRQGHU6XEVWUDWNRQ]HQWUDWLRQ
(LQHP  P0 3KRVSKDWSXIIHU S+  GHU EHUHLWV  J PLNURVRPDOHV 3URWHLQHQWKLHOW ZXUGHQ VWHLJHQGH 0HQJHQ DQ GHP MHZHLOLJHQ %HQ]DPLGR[LP ]XJHVHW]WXQGP01DFKHLQHU9RULQNXEDWLRQV]HLWYRQPLQEHL &ZXUGHGLH5HDNWLRQZLHGHUGXUFK=XJDEH YRQ P01$'+ELV]XHLQHP(QGYROXPHQ YRQ  O JHVWDUWHW XQG  PLQ HEHQIDOOV EHL & LP6FKWWHOZDVVHUEDG DXIUHFKWHUKDOWHQ 1DFK %HHQGHQ GHU 8PVHW]XQJ PLW JOHLFKHP9ROXPHQDQ0HWKDQROZXUGHQGLH$QVlW]HEHL8PLQ]HQWULIXJLHUWXQGPLWWHOV+3/&  DQDO\VLHUW:LHGHU ZXUGH GLH .RQ]HQWUDWLRQ HUPLWWHOW EHL GHU GHP(Q]\P ELV ]XP$EVWRSSHQ GHU 5HDNWLRQ JHQJHQG6XEVWUDW IU GLH5HGXNWLRQ ]XU9HUIJXQJVWDQG
 5HGXNWLRQGHU%HQ]DPLGR[LPHXQWHURSWLPLHUWHQ%HGLQJXQJHQ
'LH 8PVHW]XQJVUDWHQ GHU SDUDVXEVWLWXLHUWHQ %HQ]DPLGR[LPH LQ 6FKZHLQHOHEHUPLNURVRPHQZXUGHQXQWHURSWLPLHUWHQ%HGLQJXQJHQHUPLWWHOW'DIUZXUGHQGLHXQWHUHUPLWWHOWHQ.RQ]HQWUDWLRQHQ=HLWHQXQGS+:HUWHIUGLH,QNXEDWLRQYHUZHQGHW6RZXUGHIUDOOHSDUDVXEVWLWXLHUWHQ%HQ]DPLGR[LPHHLQH8PVHW]XQJLQ O HLQHV P03KRVSKDWSXIIHUV S+  GXUFKJHIKUW =XVDPPHQPLW P0GHVMHZHLOLJHQ6XEVWUDWHVXQGJPLNURVRPDOHP3URWHLQZXUGHPLQEHL &YRULQNXELHUW XQG QDFK =XJDEH YRQ P0 1$'+ GLH 5HDNWLRQ JHVWDUWHW 1DFK PLQWLJHU,QNXEDWLRQEHLHEHQIDOOV&ZXUGHQGLH$QVlW]HGXUFK=XSLSHWWLHUHQ
6758.785$.7,9,7b76%(=,(+81*(1'(55('8.7,21921%(1=$0,'2;,0(1

YRQ0HWKDQRODEJHVWRSSW]HQWULIXJLHUWXQGVFKOLHOLFKFKURPDWRJUDSKLVFKDQDO\VLHUW=XVlW]OLFK ZXUGH GLH 5HGXNWLRQ GHUSDUDVXEVWLWXLHUWHQ %HQ]DPLGR[LPH PLW GHP&RVXEVWUDW 1$'3+ DQVWHOOH YRQ 1$'+ JHSUIW $XHUGHP ZXUGHQ .RQWUROOLQNXEDWLRQHQ XQWHU GHQ KLHU EHVFKULHEHQHQ %HGLQJXQJHQ LQ $EZHVHQKHLW YRQPLNURVRPDOHP3URWHLQYRQ6XEVWUDWRGHUYRQ&RVXEVWUDWGXUFKJHIKUW
 %HVWLPPXQJYRQHQ]\PNLQHWLVFKHQ3DUDPHWHUQ
=XU (UPLWWOXQJ GHU PD[LPDO P|JOLFKHQ 8PVHW]XQJVUDWHQ YPD[ XQG GHU 0LFKDHOLV0HQWHQ.RQVWDQWH .P GHU HLQ]HOQHQSDUDVXEVWLWXLHUWHQ %HQ]DPLGR[LPH ZXUGH GLH(Q]\PDNWLYLWlW LQ $EKlQJLJNHLW YRQ GHU 6XEVWUDWNRQ]HQWUDWLRQ ZLH EHUHLWV XQWHUEHVFKULHEHQEHVWLPPW(VZXUGHQGHPHQWVSUHFKHQGH,QNXEDWLRQHQPLWGUHLYHUVFKLHGHQHQ &KDUJHQ DQ 6FKZHLQHOHEHUPLNURVRPHQ GXUFKJHIKUW XP QDWUOLFKH6FKZDQNXQJHQ LP ELRORJLVFKHQ 0DWHULDO DXV]XVFKOLHHQ (V ZXUGHQ MHGRFK DXFK8PVHW]XQJHQPLWHLQHPJHUHLQLJWHQ(Q]\PV\VWHPDXVGHP6FKZHLQDQDORJKLHU]XGXUFKJHIKUW =X  GLHVHP =ZHFN ZXUGHQ  J LVROLHUWH %HQ]DPLGR[LP5HGXNWDVH81$'+&\WRFKURPE 5HGXNWDVHVRZLHSPRO&\WRFKURPE ]XVDPPHQPLW 0 '/3& LQ  P0 3KRVSKDWSXIIHU S+  JHO|VW 6WHLJHQGH 0HQJHQ DQHQWVSUHFKHQGHP %HQ]DPLGR[LP ZXUGHQ GHP $QVDW] ]XJHIJW 'DEHL ZXUGHQ IUMHGHV6XEVWUDWPLQGHVWHQVYHUVFKLHGHQH.RQ]HQWUDWLRQHQLP%HUHLFKYRQELV P0 6XEVWUDW DXVJHZlKOW 1DFK PLQWLJHU 9RULQNXEDWLRQ XQG DQVFKOLHHQGHU=XJDEH YRQ  P0 1$'+ ZXUGHQ GLH 5HDNWLRQVDQVlW]H EHL  & LP6FKWWHOZDVVHUEDG LQNXELHUW 'DV $QVDW]YROXPHQ IU GLH 8PVHW]XQJ LPUHNRQVWLWXLHUWHQ6\VWHPEHWUXJOHGLJOLFKOXQGHVZXUGHPLWGHUJOHLFKHQ0HQJHDQ0HWKDQRODEJHVWRSSW'LHZHLWHUH9RUJHKHQVZHLVHHQWVSUDFKGHUIUGLH7HVWXQJPLW6FKZHLQHOHEHUPLNURVRPHQYHUZHQGHWH




'HU HOHNWURQLVFKH (LQIOX GHV 6XEVWLWXHQWHQ LQSDUD6WHOOXQJ DXI GLH 5HGXNWDVH$NWLYLWlW LQ 6FKZHLQHOHEHUPLNURVRPHQ VRZLH LP UHNRQVWLWXLHUWHQ 6\VWHP GHV6FKZHLQV VROOWH EHUSUIW ZHUGHQ (V ZXUGH YHUVXFKW GLH HUPLWWHOWHQ PD[LPDOHQ8PVHW]XQJVUDWHQPLWGHQDXVGHU/LWHUDWXUHQWQRPPHQHQVSDUD.RQVWDQWHQ>*RXOG@QDFK+DPPHWW]XNRUUHOLHUHQ+LHU]XZXUGHQGLHORJDULWKPLHUWHQYPD[XQG .P:HUWH VRZLH GLH NDWDO\WLVFKH (IIL]LHQ] GHU YHUVFKLHGHQHQ SDUDVXEVWLWXLHUWHQ%HQ]DPLGR[LPHJUDSKLVFKJHJHQGLHHQWVSUHFKHQGHQVSDUD.RQVWDQWHQDXIJHWUDJHQ XQG HLQH OLQHDUH 5HJUHVVLRQVJHUDGH GXUFK GLH HLQ]HOQHQ 0HSXQNWHJHOHJW
 %HVWLPPXQJ GHU /LSRSKLOLH GHU %HQ]DPLGR[LPH XQG%HQ]DPLGLQH
(LQH LQGLUHNWH 0HWKRGH ]XU %HVWLPPXQJ GHU /LSRSKLOLHNRQVWDQWHQ ORJ 3 ZXUGHJHZlKOW +LHUIU ZXUGH IROJHQGH +3/&$QDO\WLN LQ $QOHKQXQJ DQ .DXS >@YHUZHQGHW(VZXUGHQ MHZHLOV9HUGQQXQJHQGHUYHUVFKLHGHQHQSDUDVXEVWLWXLHUWHQ%HQ]DPLGLQHXQG%HQ]DPLGR[LPHLQML]LHUW,QJOHLFKHU:HLVHZXUGHQGLHORJN:HUWHYRQ%HQ]DPLGS0HWK\OEHQ]DPLGXQGS(WK\OEHQ]DPLGEHVWLPPW





(V ZXUGH HLQH ,QNXEDWLRQ PLW P0HWK\OEHQ]DPLGR[LP ZLH XQWHU EHVFKULHEHQPLW6FKZHLQHOHEHUPLNURVRPHQGXUFKJHIKUW+LHUEHLZXUGHQHEHQIDOOVMHZHLOV .RPSOHWWDQVlW]H PLW 1$'+ RGHU 1$'3+ YHUZHQGHW =XGHP ZXUGH GDV(QWVWHKHQ GHV0HWDEROLWHQ LQ$EZHVHQKHLW GHV6XEVWUDWHV GHV&RVXEVWUDWHV RGHUGHVPLNURVRPDOHQ3URWHLQVJHSUIW
:LHGHUZXUGHGDVP0HWK\OEHQ]DPLGLQPLWWHOV+3/&TXDQWLIL]LHUW'DEHLZXUGHGDVJOHLFKH FKURPDWRJUDSKLVFKH 6\VWHP YHUZHQGHW ZLH EHUHLWV IU GDV S0HWK\OEHQ]DPLGR[LP EHVFKULHEHQ  'LH 5HWHQWLRQV]HLW EHWUXJ IU P0HWK\OEHQ]DPLGR[LPr PLQ IUP0HWK\OEHQ]DPLGLQ  r PLQ(VZXUGHHLQH 3XQNW.DOLEULHUXQJ LP %HUHLFK YRQ  ELV  0 GXUFKJHIKUW 'LH:LHGHUILQGXQJVUDWHEHWUXJ
 5HGXNWLRQYRQP1LWUREHQ]DPLGR[LP
'LH 5HGXNWLRQ YRQ P1LWUREHQ]DPLGR[LP LQ 6FKZHLQHOHEHUPLNURVRPHQ ZXUGHHEHQIDOOV ZLH XQWHU  EHVFKULHEHQ JHSUIW 'DV +3/&6\VWHP IU GLH4XDQWLIL]LHUXQJ GHV 0HWDEROLWHQ HQWVSUDFK KLHUEHL GHP GHV IU GDVS1LWUREHQ]DPLGR[LP YHUZHQGHWHQ  /HGLJOLFK GDV )OLHPLWWHO XQWHUVFKLHGVLFK LP0LVFKXQJVYHUKlOWQLV GHU EHLGHQ .RPSRQHQWHQ 'HU (OXHQW VHW]WH VLFK DXV P02FW\OVXOIRQDWS+XQG$FHWRQLWULO]XVDPPHQ'LH/DXI]HLWEHWUXJPLQ LQGHQHQGDVP1LWUREHQ]DPLGR[LPHLQH5HWHQWLRQV]HLWYRQr PLQEHVD ZlKUHQG GDVP1LWUREHQ]DPLGLQ QDFK  r PLQ HOXLHUW ZXUGH $XFKKLHUZXUGHHLQH3XQNW.DOLEULHUXQJLP%HUHLFKYRQELV0GXUFKJHIKUW'LH:LHGHUILQGXQJVUDWHEHWUXJ
6758.785$.7,9,7b76%(=,(+81*(1'(55('8.7,21921%(1=$0,'2;,0(1

 8PVHW]XQJ ZHLWHUHU 6XEVWUDWH GXUFK GLH %HQ]DPLGR[LP5HGXNWDVH&<3'
 5HGXNWLRQYRQ52
'LH 8PVHW]XQJHQ ZXUGHQ ZLH XQWHU  IU GLH KXPDQH %HQ]DPLGR[LP5HGXNWDVH&<3$EHVFKULHEHQGXUFKJHIKUW,P*HJHQVDW]GD]XZXUGHQKLHUEHLOHGLJOLFKJGHUJHUHLQLJWHQ3)UDNWLRQHLQJHVHW]W
 +\GUR[\OLHUXQJYRQD+\GUR[\YLWDPLQ'
'LH,QNXEDWLRQHQZXUGHQZLHXQWHUEHVFKULHEHQVRZRKOPLWD+\GUR[\YLWDPLQ ' DOV DXFK PLW 9LWDPLQ ' GXUFKJHIKUW $QVWHOOH GHV KXPDQHQ(Q]\PV\VWHPVZXUGH KLHUIU GLH JOHLFKH0HQJH DQ %HQ]DPLGR[LP5HGXNWDVH DXVGHP6FKZHLQYHUZHQGHW
 5HGXNWLRQYRQ%HQ]DPLGR[LPGXUFKGLHD9LWDPLQ'+\GUR[\ODVH





(V ZXUGHQ GUHL YHUVFKLHGHQH &KDUJHQ 6FKZHLQHOHEHUPLNURVRPHQ PLW 3URWHLQNRQ]HQWUDWLRQHQYRQXQGPJPOEHLHLQHP3*HKDOWYRQ XQG  QPRO 3PLQPJ 3URWHLQ JHZRQQHQ PLW GHQHQ MHZHLOV GLH$EKlQJLJNHLWGHU8PVHW]XQJVUDWHYRQGHU6XEVWUDWNRQ]HQWUDWLRQXQWHUVXFKWZXUGH1XU PLW HLQHU GHU &KDUJHQ ZXUGHQ GLH ZHLWHUHQ (LQIOVVH YRQ S+:HUW&R6XEVWUDWNRQ]HQWUDWLRQ VRZLH GHU ,QNXEDWLRQV]HLW ]XU (UPLWWOXQJ GHU RSWLPDOHQ,QNXEDWLRQVEHGLQJXQJHQJHWHVWHW
'LHGUHLIUGLH,QNXEDWLRQPLWGHPUHNRQVWLWXLHUWHQ6\VWHPEHQ|WLJWHQ.RPSRQHQWHQZXUGHQ LQ DXVUHLFKHQGHU 5HLQKHLW DXV 6FKZHLQHOHEHUPLNURVRPHQ JHZRQQHQ 'LH%HQ]DPLGR[LP5HGXNWDVH ZXUGH PLW HLQHP 3URWHLQJHKDOW YRQ  PJPO VRZLHHLQHPVSH]LILVFKHQ3*HKDOWYRQQPROPJLVROLHUW$QGLHVHU6WHOOHP|FKWHLFK PLFK EHL 6LONH )ULHGULFK EHGDQNHQ GLH PLU HLQHQ JURHQ 7HLO GHU YRQ LKUJHUHLQLJWHQ %HQ]DPLGR[LP5HGXNWDVH ]XU 'XUFKIKUXQJ GLHVHU 6WXGLH EHUODVVHQKDW 3URWHLQJHKDOW  PJPO 3*HKDOW  QPROPJ 'DV &\WRFKURP EZXUGH PLU IUHXQGOLFKHUZHLVH YRQ 5LHFNHUW XQG %HKUHQV ]XU 9HUIJXQJ JHVWHOOW*HKDOW YRQ  QPROPO 'LH 1$'+&\WRFKURP E5HGXNWDVH ZXUGHPLW HLQHU)HUULF\DQLG5HGXNWDVH$NWLYLWlW YRQ  8PO QDFK GHP XQWHU PRGLIL]LHUWHQ9HUIDKUHQJHZRQQHQ
 6\QWKHVHGHUSDUD XQGPHWDVXEVWLWXLHUWHQ%HQ]DPLGR[LPHXQG%HQ]DPLGLQH
'LHPHLVWHQGHUSDUDVXEVWLWXLHUWHQ%HQ]DPLGR[LPHXQG%HQ]DPLGLQHZDUHQEHUHLWVLP$UEHLWVNUHLVYRUKDQGHQ'LHVHZXUGHQPLWWHOV+1056SHNWUHQDXILKUH,GHQWLWlWVRZLH 5HLQKHLW EHUSUIW )HKOHQGH RGHU VWDUN YHUXQUHLQLJWH 6XEVWUDWH XQG0HWDEROLWHQ ZXUGHQ IUHXQGOLFKHUZHLVH YRQ )UDX .|QLJ XQWHU $QOHLWXQJ YRQ +HUUQ'U *LUUHVHU QDFK OLWHUDWXUEHNDQQWHU 9RUVFKULIW >.UJHU 6WHSKHQVRQ HW DO&OHPHQW0RVV=LPPHUPDQQ-XGNLQV@V\QWKHWLVLHUW
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
E]Z DXIJHDUEHLWHW 'DV SDUDVXEVWLWXLHUWH &\DQREHQ]DPLGR[LP XQG GDVGD]XJHK|ULJHQ$PLGLQZDUHQVRVWDUNYHUXQUHLQLJWGDZHLWHUH$XIUHLQLJXQJVVFKULWWHQ|WLJ ZDUHQ 'DV S&\DQREHQ]DPLGLQ ZXUGH KLHUIU PLW :DVVHU DXVJHVFKWWHOWZlKUHQG)UHPGEHVWDQGWHLOHLPS&\DQREHQ]DPLGR[LPPLWWHOV7ROXRODXVJHZDVFKHQZXUGHQ
 %HQ]DPLGR[LPH















'DV S&\DQREHQ]DPLGLQ NRQQWH PLW +LOIH GHV 6DQGPH\HU9HUIDKUHQV V\QWKHWLVLHUWZHUGHQ>6DQGPH\HU@+LHUIUHQWZLFNHOWH=LPPHUPDQQHLQH0HWKRGHEHLGHUDXVJHKHQG YRQ S$PLQREHQ]DPLGLQ ]XQlFKVW HLQH 'LD]RWLHUXQJ PLW +LOIH YRQ1DWULXPQLWULWGXUFKJHIKUWZXUGH>=LPPHUPDQQ@'XUFKZHLWHUH8PVHW]XQJPLW.XSIHU,F\DQLGHQWVWDQGVFKOLHOLFKGDVHQWVSUHFKHQGH$PLGLQ$EE


































6lPWOLFKHSDUDVXEVWLWXLHUWHQ%HQ]DPLGR[LPH]HLJWHQ LQ3KRVSKDWSXIIHUS+GLHK|FKVWHQ8PVHW]XQJVUDWHQ %HL9HUZHQGXQJ YRQ JPLNURVRPDOHP3URWHLQ LQO,QNXEDWLRQVDQVlW]HQZDUGLH5HGXNWLRQOLQHDUDQVWHLJHQGLQ$EKlQJLJNHLWYRQGHU 3URWHLQPHQJH $XFK HUZLHV VLFK GLH (QWVWHKXQJ GHV 0HWDEROLWHQ EHU HLQHQ=HLWUDXPYRQPLQDOVOLQHDU'DV&RVXEVWUDW1$'+ZXUGHLQP0.RQ]HQWUDWLRQGHU8PVHW]XQJ ]XJHIJW REZRKO HLQH P00HQJH DXVUHLFKHQG JHZHVHQZlUHXPHLQH6lWWLJXQJGHV(Q]\PVPLW1$'+]XJHZlKUOHLVWHQ )U DOOH XQWHUVXFKWHQ9HUELQGXQJHQ IKUWH HLQH P0.RQ]HQWUDWLRQ GHV MHZHLOLJHQ %HQ]DPLGR[LPV ]XHLQHU6lWWLJXQJGHV(Q]\PV\VWHPVLQ6FKZHLQHOHEHUPLNURVRPHQ/HGLJOLFKIUSDUD&\DQREHQ]DPLGR[LP ZXUGH KLHUIU HLQH 0HQJH YRQ HWZD  P0 EHQ|WLJW 8QWHUGLHVHQ DXIJHIKUWHQ RSWLPLHUWHQ %HGLQJXQJHQ IU GDV (Q]\PV\VWHP ZXUGH GLH5HGXNWLRQ DOOHU SDUDVXEVWLWXLHUWHQ %HQ]DPLGR[LPH GXUFK 6FKZHLQHOHEHUPLNURVRPHQ JHWHVWHW(VZXUGH ]XVlW]OLFK GDV5HGXNWLRQVlTXLYDOHQW1$'+JHJHQ1$'3+DXVJHWDXVFKW'LH$EZHVHQKHLWYRQPLNURVRPDOHP3URWHLQ&RVXEVWUDWRGHU6XEVWUDWIKUWH]XNHLQHU5HGXNWLRQ'LH(UJHEQLVVHGHU8PVHW]XQJHQGHUHLQ]HOQHQ$PLGR[LPHPLW1$'+E]Z1$'3+VLQGLQ$EELOGXQJGDUJHVWHOOW



















S%U S&O S&+ S2&+S&1 S12
$EE 8PVHW]XQJ GHU SDUDVXEVWLWXLHUWHQ %HQ]DPLGR[LPH ]X GHQHQWVSUHFKHQGHQ$PLGLQHQXQWHU9HUZHQGXQJYRQ1$'+VRZLH1$'3+DOV 5HGXNWLRQVlTXLYDOHQW Q   $QJHJHEHQ LVW QXU GHU 6XEVWLWXHQW LQSDUD6WHOOXQJ
 %HVWLPPXQJYRQHQ]\PNLQHWLVFKHQ3DUDPHWHUQ
'LH 8PVHW]XQJVUDWHQ GHU YHUVFKLHGHQHQ SDUDVXEVWLWXLHUWHQ %HQ]DPLGR[LPH LQ$EKlQJLJNHLWYRQGHU6XEVWUDWNRQ]HQWUDWLRQZXUGHQPLWGUHLYHUVFKLHGHQHQ&KDUJHQ6FKZHLQHOHEHUPLNURVRPHQXQGPLW GHP UHNRQVWLWXLHUWHQ6\VWHPDXVGHP6FKZHLQEHVWLPPW $OOH JHWHVWHWHQ SDUDVXEVWLWXLHUWHQ %HQ]DPLGR[LPH ZXUGHQ VRZRKO LQ0LNURVRPHQ DOV DXFK LP UHNRQVWLWXLHUWHQ 6\VWHP JHPl GHU 0LFKDHOLV0HQWHQ.LQHWLN ]X GHQ NRUUHVSRQGLHUHQGHQ%HQ]DPLGLQHQ UHGX]LHUW'LH0LFKDHOLV0HQWHQ.RQVWDQWH .P VRZLH GLHPD[LPDOHQ8PVHW]XQJVUDWHQ YPD[ NRQQWHQGDKHU GXUFK
6758.785$.7,9,7b76%(=,(+81*(1'(55('8.7,21921%(1=$0,'2;,0(1

K\SHUEROH5HJUHVVLRQ HUPLWWHOW ZHUGHQ $EELOGXQJ  JLEW H[HPSODULVFK IU HLQLJH%HQ]DPLGR[LPH GLH K\SHUEROH 5HJUHVVLRQZLHGHU $EJHELOGHW VLQG MHZHLOV QXU GDV6XEVWUDW PLW GHU K|FKVWHQ XQG GHU QLHGULJVWHQ PD[LPDOHQ 8PVHW]XQJVUDWH LP9HUJOHLFKPLW%HQ]DPLGR[LP

















$EE 'DUVWHOOXQJ GHU $EKlQJLJNHLW GHU 8PVHW]XQJVUDWH YRQ GHU6XEVWUDWNRQ]HQWUDWLRQ IU %HQ]DPLGR[LP S&\DQREHQ]DPLGR[LP XQGS1LWUREHQ]DPLGR[LPDOVK\SHUEROH5HJUHVVLRQ
'LH HUPLWWHOWHQ PD[LPDOHQ 8PVHW]XQJVUDWHQ IU GLH 5HGXNWLRQ LQ6FKZHLQHOHEHUPLNURVRPHQ VRZLH LP UHNRQVWLWXLHUWHQ 6\VWHP VLQG LQ 7DEHOOH ]XVDPPHQJHIDW
6758.785$.7,9,7b76%(=,(+81*(1'(55('8.7,21921%(1=$0,'2;,0(1

7DE 0D[LPDOH 8PVHW]XQJVUDWHQ GHU 5HGXNWLRQ YHUVFKLHGHQHU SDUDVXEVWLWXLHUWHU%HQ]DPLGR[LPHGXUFK6FKZHLQHOHEHUPLNURVRPHQQ  XQGGDVUHNRQVWLWXLHUWH(Q]\PV\VWHP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9PD[ >QPRO0HWDEROLWPLQPJ3URWHLQ@6XEVWUDW 6FKZHLQHOHEHUPLNURVRPHQ UHNRQVWLWXLHUWHV6\VWHP
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'LH 6LJQLILNDQ] GHU LQ 6FKZHLQHOHEHUPLNURVRPHQ HUPLWWHOWHQ 0D[LPDOJHVFKZLQGLJNHLWHQ IUGLH5HGXNWLRQGHU%HQ]DPLGR[LPHZXUGHDXIGHP6LJQLILNDQ]QLYHDXYRQ  JHSUIW $XHU IU GDV S&\DQR 3    VRZLH GDV S0HWKR[\EHQ]DPLGR[LP 3    ZDUHQ GLH8QWHUVFKLHGH LQ GHQPD[LPDOHQ8PVHW]XQJVUDWHQ ]XP %HQ]DPLGR[LP LP VWXGHQWV WWHVW QLFKW VLJQLILNDQW 3 !  'DVS&\DQRVXEVWLWXLHUWH 'HULYDW HUZLHV VLFK DOV VLJQLILNDQW XQWHUVFKLHGOLFK ]X DOOHQDQGHUHQ6XEVWUDWHQ3YRQELVDXHU]XPS0HWKR[\EHQ]DPLGR[LP3  'LHVHV ]HLJWH ZHLWHUKLQ HLQHQ VLJQLILNDQW XQWHUVFKLHGOLFKHQ YPD[:HUW LP9HUJOHLFKPLWGHPS1LWUREHQ]DPLGR[LP3 'HU8QWHUVFKLHGDOOHUDQGHUHQLQGHU7DEHOOHDXIJHIKUWHQ8PVHW]XQJVUDWHQZDUQLFKWVLJQLILNDQW'LH hEHUSUIXQJ GHU (UJHEQLVVH PLW GHP VWXGHQWV WWHVW NRQQWH QXU IU GLH5HGXNWLRQ LQ6FKZHLQHOHEHUPLNURVRPHQGXUFKJHIKUWZHUGHQGDGLH ,QNXEDWLRQ LPUHNRQVWLWXLHUWHQ 6\VWHP QXU MHZHLOV HLQPDO IU MHGHV 6XEVWUDW HUIROJWH GD DXV GHQDXIZHQGLJHQ 5HLQLJXQJHQ JU|HUH (Q]\PPHQJHQ QLFKW EHUHLW JHVWHOOW ZHUGHQNRQQWHQ $OOH SDUDVXEVWLWXLHUWHQ %HQ]DPLGR[LPH ZXUGHQ PLW KRKHQ 8PVHW]XQJVUDWHQUHGX]LHUW(LQ ZHLWHUHU ZLFKWLJHU 3DUDPHWHU GHU KLHU EHVWLPPW ZXUGH ZDU GLH 0LFKDHOLV0HQWHQ.RQVWDQWH =XU EHVVHUHQ hEHUVLFKW ZXUGHQ GLH HUPLWWHOWHQ .P:HUWH GHU
6758.785$.7,9,7b76%(=,(+81*(1'(55('8.7,21921%(1=$0,'2;,0(1

HLQ]HOQHQ SDUDVXEVWLWXLHUWHQ %HQ]DPLGR[LPH HEHQIDOOV LQ HLQHU 7DEHOOH]XVDPPHQJHIDW7DE
7DE .P:HUWH GHU YHUVFKLHGHQHQ SDUDVXEVWLWXLHUWHQ %HQ]DPLGR[LPH LQ6FKZHLQHOHEHUPLNURVRPHQ Q   VRZLH LP UHNRQVWLWXLHUWHQ(Q]\PV\VWHPQ 
0LFKDHOLV0HQWHQ.RQVWDQWH>0@
6XEVWUDW 6FKZHLQHOHEHUPLNURVRPHQ UHNRQVWLWXLHUWHV6\VWHP
S1LWUREHQ]DPLGR[LP r  %HQ]DPLGR[LP r  S0HWKR[\EHQ]DPLGR[LP r  S&\DQREHQ]DPLGR[LP r  S%URPEHQ]DPLGR[LP r  S&KORUEHQ]DPLGR[LP r  S0HWK\OEHQ]DPLGR[LP r  
:LHGHU ZXUGH GHU VWXGHQWV WWHVW QXU IU GLH .P:HUWH GHU SDUDVXEVWLWXLHUWHQ%HQ]DPLGR[LPH LQ 6FKZHLQHOHEHUPLNURVRPHQ GXUFKJHIKUW +LHU ]HLJWHQ DOOH6XEVWUDWHHLQHQVLJQLILNDQWXQWHUVFKLHGOLFKHQ:HUWLP9HUJOHLFK]XPXQVXEVWLWXLHUWHQ'HULYDW 3   PLW $XVQDKPH GHV S&\DQREHQ]DPLGR[LPV 3    'LH0LFKDHOLV0HQWHQ.RQVWDQWH GHV S1LWUREHQ]DPLGR[LP ZLHV ZHLWHUKLQ HLQHQVLJQLILNDQWHQ8QWHUVFKLHG]XPS%URP 3 VRZLHS0HWK\OEHQ]DPLGR[LP3  DXI $OOH DQGHUHQ JHPHVVHQHQ 'DWHQ ]HLJWHQ NHLQH 6LJQLILNDQ] LP VWXGHQWVWWHVW3!
6FKOLHOLFKZXUGHGHU4XRWLHQWDXVYPD[ XQG.P JHELOGHWXQGVRPLWGLHNDWDO\WLVFKH(IIL]LHQ] IU GLH 5HGXNWLRQ LQ 6FKZHLQHOHEHUPLNURVRPHQ VRZLH LP UHNRQVWLWXLHUWHQ(Q]\PV\VWHPHUPLWWHOW(LQ9HUJOHLFKGHU.DWDO\WLVFKHQ(IIL]LHQ].(II GLHVHU5HDNWLRQLQ0LNURVRPHQVRZLHLPJHUHLQLJWHQ(Q]\PV\VWHP]HLJW7DEHOOH
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7DE .DWDO\WLVFKH (IIL]LHQ] GHU 5HGXNWLRQ YRQ SDUDVXEVWLWXLHUWHQ%HQ]DPLGR[LPHQ LQ 6FKZHLQHOHEHUPLNURVRPHQ Q    VRZLH LPUHNRQVWLWXLHUWHQ(Q]\PV\VWHPQ 
.DWDO\WLVFKH(IIL]LHQ]>OPLQPJ3URWHLQ@
6XEVWUDW 6FKZHLQHOHEHUPLNURVRPHQ UHNRQVWLWXLHUWHV6\VWHP
S0HWKR[\EHQ]DPLGR[LP  r  S&KORUEHQ]DPLGR[LP  r  S%URPEHQ]DPLGR[LP  r  S&\DQREHQ]DPLGR[LP  r  S0HWK\OEHQ]DPLGR[LP  r  S1LWUREHQ]DPLGR[LP  r  %HQ]DPLGR[LP  r  
%HLGHU.DWDO\WLVFKHQ(IIL]LHQ]GHU5HGXNWLRQGHUSDUDVXEVWLWXLHUWHQ%HQ]DPLGR[LPHLQ 6FKZHLQHOHEHUPLNURVRPHQ NRQQWH OHGLJOLFK IU GDV XQVXEVWLWXLHUWH 'HULYDW HLQVLJQLILNDQWHU8QWHUVFKLHG]XPS0HWKR[\ 3 ]XPS&KORU 3 VRZLH]XPS%URPEHQ]DPLGR[LPIHVWJHVWHOOWZHUGHQ$OOHDQGHUHQ.(II:HUWHHUZLHVHQVLFKQLFKWDOVVLJQLILNDQWXQWHUVFKLHGOLFKLPVWXGHQWVWWHVW3!)UVlPWOLFKHSDUDVXEVWLWXLHUWHQ%HQ]DPLGR[LPHZXUGHHLQHJURHNDWDO\WLVFKH(IIL]LHQ]HUPLWWHOW
 .RUUHODWLRQPLWGHQ+DPPHWWVFKHQVSDUD.RQVWDQWHQ
(LQH.RUUHODWLRQGHUHUPLWWHOWHQYPD[:HUWHPLWGHQ+DPPHWWVFKHQVSDUD.RQVWDQWHQZXUGH DQJHVWUHEW +LHUIU ZXUGHQ MHZHLOV GLH ORJDULPLHUWHQ PD[LPDOHQ8PVHW]XQJVUDWHQJHJHQGLH HQWVSUHFKHQGH6XEVWLWXHQWHQNRQVWDQWHVSDUD JUDSKLVFKDXIJHWUDJHQXQGHLQH5HJUHVVLRQVJHUDGH GXUFK GLH HLQ]HOQHQ'DWHQSXQNWH JHOHJW(V HUJDE VLFKZHGHUPLW 6FKZHLQHOHEHUPLNURVRPHQ QRFKPLW GHP UHNRQVWLWXLHUWHQ6\VWHPHLQH.RUUHODWLRQGHUYPD[:HUWHPLWGHQ+DPPHWVFKHQVSDUD±.RQVWDQWHQ
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'LH hEHUSUIXQJ GHV (LQIOXVVHV GHU +DPPHWW.RQVWDQWHQ DXI GHQ ORJDULWKPLHUWHQ.HKUZHUW GHU 0LFKDHOLV0HQWHQ.RQVWDQWH GHV UHNRQVWLWXLHUWHQ 6\VWHPV ]HLJWHMHGRFK HLQH OLQHDUH $EKlQJLJNHLW EHLGHU 3DUDPHWHU PLW HLQHP .RUUHODWLRQVNRHIIL]LHQWHQYRQ$EE+LHUDXVHUJDEVLFKIROJHQGH%H]LHKXQJ
ORJ.P  V 



















 (Q]\PV\VWHP HUPLWWHOWHQ ORJ .PVWLWXLHUWHU %HQ]DPLGR[LPH PLW GHQJHEHQ LVW MHZHLOVQXUGHU6XEVWLWXHQW LQ
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%HLP $XIWUDJ GHU ORJDULWKPLHUWHQ NDWDO\WLVFKHQ (IIL]LHQ] JHJHQ GLH MHZHLOLJH+DPPHWW.RQVWDQWH NRQQWH HEHQIDOOV HLQH OLQHDUH 5HJUHVVLRQ PLW HLQHP HWZDVK|KHUHQ .RUUHODWLRQVNRHIIL]LHQWHQ YRQ  HUPLWWHOW ZHUGHQ $EE  %HLGH3DUDPHWHUVWHKHQGXUFKIROJHQGH*OHLFKXQJPLWHLQDQGHULQ%H]LHKXQJ
ORJ.(II  V  
'LHVH.RUUHODWLRQ OLH VLFKZLHGHUXPQXU IU GLH JHUHLQLJWHQ(Q]\PH XQG QLFKW IUGDVPLNURVRPDOH6\VWHPHUPLWWHOQ














)U GLH 15HGXNWLRQ SDUDVXEVWLWXLHUWHU %HQ]DPLGR[LPH NRQQWH IROJOLFK HLQH$EKlQJLJNHLWGHU.DWDO\WLVFKHQ(IIL]LHQ]VRZLHGHU0LFKDHOLV0HQWHQ.RQVWDQWHGHVUHNRQVWLWXLHUWHQ 6\VWHPV YRQ HOHNWURQLVFKHQ (LQIOVVHQ GHV 6XEVWLWXHQWHQ JH]HLJWZHUGHQ )U GLH 5HGXNWLRQ LQ 6FKZHLQHOHEHUPLNURVRPHQ NRQQWH HLQH VROFKH.RUUHODWLRQQLFKWHUPLWWHOWZHUGHQ
 %HVWLPPXQJ GHU /LSRSKLOLH GHU %HQ]DPLGR[LPH XQG%HQ]DPLGLQH
'LH ORJ N:HUWH GHU SDUDVXEVWLWXLHUWHQ %HQ]DPLGR[LPH ZXUGHQ PLW +LOIH GHU LQEHVFKULHEHQHQ+3/&0HWKRGHHUPLWWHOW'XUFKHLQHQPLW2NWDQROJHVlWWLJWHQ3KRVSKDWSXIIHUHUIROJWHGDVG\QDPLVFKHFRDWHQHLQHU536lXOHPLWGLHVHUVWDUNOLSRSKLOHQ6XEVWDQ]'HU DXI GHP7UlJHUPDWHULDO KDIWHQGH2NWDQRO)LOP ELOGHWH GLHVWDWLRQlUH 3KDVH GHV 6\VWHPV ZlKUHQG GHU RNWDQROJHVlWWLJWH 3KRVSKDWSXIIHU DOVPRELOH3KDVHIXQJLHUWH(VZXUGHQ MHZHLOV9HUGQQXQJHQGHUYHUVFKLHGHQHQSDUDVXEVWLWXLHUWHQ %HQ]DPLGR[LPH XQG %HQ]DPLGLQH LQML]LHUW 'LHVH NRQQWHQ VLFK QXQLKUHQ SK\VLNRFKHPLVFKHQ (LJHQVFKDIWHQ HQWVSUHFKHQG ]ZLVFKHQ GHU OLSRSKLOHQVWDWLRQlUHQ XQG GHU K\GURSKLOHQ PRELOHQ 3KDVH YHUWHLOHQ /LSRSKLOH 6XEVWDQ]HQO|VWHQ VLFK EHVVHU LQ GHP 2NWDQROILOP DOV K\GURSKLOH ZRUDXV VLFK OlQJHUH5HWHQWLRQ]HLWHQ HUJDEHQ 'LH /LSRSKLOLHNRQVWDQWH HUUHFKQHW VLFK DXV GHU5HWHQWLRQV]HLW GHU HLQ]HOQHQ $PLGR[LPH XQG $PLGLQH VRZLH GHU PLW 8UDFLOEHVWLPPWHQ7RG]HLWXQGZLUGKLHU LP*HJHQVDW]]XU$XVVFKWWHOPHWKRGHDOV ORJNEH]HLFKQHW
W5  *HVDPWUHWHQWLRQV]HLWW  7RG]HLW
=XU (UPLWWOXQJ GHU HQWVSUHFKHQGHQ ORJ 3:HUWH GHU SDUDVXEVWLWXLHUWHQ%HQ]DPLGR[LPHXQG%HQ]DPLGLQHZXUGHQHEHQIDOOV GLH /LSRSKLOLHNRQVWDQWHQ ORJ NYRQGUHL 6WDQGDUGVXEVWDQ]HQZLHEHVFKULHEHQEHVWLPPW+LHUIUYHUZHQGHWZXUGHQ9HUWUHWHU HLQHU KRPRORJHQ 5HLKH %HQ]DPLG S0HWK\OEHQ]DPLG VRZLH S(WK\OEHQ]DPLG YRQ GHQHQ GLH ORJ 3:HUWH GHU /LWHUDWXU HQWQRPPHQ ZHUGHQ NRQQWHQ
ORJN ORJ W W W5 
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'XUFK HLQH JUDSKLVFKH .RUUHODWLRQ GLHVHU OLWHUDWXUEHNDQQWHQ :HUWH PLW GHQH[SHULPHQWHOOHUPLWWHOWHQ ORJ N:HUWHQHUKLHOWPDQHLQH*HUDGHQJOHLFKXQJDXVGHUVLFKGLHHQWVSUHFKHQGHQORJ3:HUWHGHU$PLGR[LPHE]Z$PLGLQHEHUHFKQHQOLHHQ$EE











$EE .RUUHODWLRQ GHU JHPHVVHQHQ ORJ N:HUWHQ PLW GHQ OLWHUDWXUEHNDQQWHQORJ 3:HUWHQGHUGUHL6WDQGDUGVXEVWDQ]HQ%HQ]DPLGS0HWK\OEHQ]DPLGXQGS(WK\OEHQ]DPLG
'D GLH GUHL YHUZHQGHWHQ 6WDQGDUGVXEVWDQ]HQ HLQHU KRPRORJHQ 5HLKH DQJHK|UHQNRQQWHHLQHKRKH.RUUHODWLRQ]ZLVFKHQGHQHUPLWWHOWHQORJN XQG GHQORJ3:HUWHQGHU/LWHUDWXUHU]LHOWZHUGHQ0LW+LOIHGHUVLFKKLHUDXVHUJHEHQGHQ*HUDGHQJOHLFKXQJZXUGHQ GLH ORJ 3:HUWH GHU HLQ]HOQHQ SDUDVXEVWLWXLHUWHQ %HQ]DPLGR[LPH XQG%HQ]DPLGLQH HUPLWWHOW $XV GHQ JHPHVVHQHQ 'DWHQ NRQQWH ZHLWHUKLQ GLH+\GURSKRELH.RQVWDQWH S[ QDFK +DQVFK XQG /HR >@ IU MHGHQ HLQ]HOQHQ6XEVWLWXHQWHQEHUUHFKQHWZHUGHQ+LHUIUZXUGHGLH'LIIHUHQ]DXVGHQH[SHULPHQWHOO
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HUPLWWHOWHQ ORJ 3:HUWHQ GHU SDUDVXEVWLWXLHUWHQ %HQ]DPLGR[LPH XQG GHUXQVXEVWLWXLHUWHQ 9HUELQGXQJ JHELOGHW (LQH hEHUVLFKW GHU /LSRSKLOLH'DWHQ GHU%HQ]DPLGR[LPH]HLJW7DEHOOH
7DE %HVWLPPXQJGHU/LSRSKLOLHGHUSDUDVXEVWLWXLHUWHQ%HQ]DPLGR[LPH
6XEVWDQ] ORJN ORJ3 S[
S&\DQREHQ]DPLGR[LP   %HQ]DPLGR[LP   S0HWKR[\EHQ]DPLGR[LP   S1LWUREHQ]DPLGR[LP   S0HWK\OEHQ]DPLGR[LP   S&KORUEHQ]DPLGR[LP   S%URPEHQ]DPLGR[LP   
'LH%HQ]DPLGR[LPH VLQGHQWVSUHFKHQG LKUHU /LSRSKLOLH JHRUGQHW'LH6XEVWDQ]PLWGHU NOHLQVWHQ +\GURSKRELH.RQVWDQWH KLHU GDV S&\DQREHQ]DPLGR[LP EHVLW]W GLHJU|WH +\GURSKLOLH (V LVW GDV HLQ]LJH $PLGR[LP ZHOFKHV K\GURSKLOHU DOV GLHXQVXEVWLWXLHUWH9HUELQGXQJLVW$OOHDQGHUHQEHVLW]HQHLQHJU|HUH/LSRSKLOLHDOVGDV%HQ]DPLGR[LPVHOEVW'DVS%URPEHQ]DPLGR[LPVWHOOWLQGLHVHU5HLKHGLHOLSRSKLOVWH9HUELQGXQJGDU




6XEVWDQ] /RJN /RJ3 S[
S&\DQREHQ]DPLGLQ   S1LWUREHQ]DPLGLQ   %HQ]DPLGLQ   S0HWKR[\EHQ]DPLGLQ   S0HWK\OEHQ]DPLGLQ   S&KORUEHQ]DPLGLQ   S%URPEHQ]DPLGLQ   
+LHU EHVLW]HQ S&\DQR XQG S1LWUREHQ]DPLGLQ K\GURSKLOHUH (LJHQVFKDIWHQ DOV GDV%HQ]DPLGLQ VHOEVW ZlKUHQG DOOH DQGHUHQ 9HUELQGXQJHQ HLQH JU|HUH /LSRSKLOLHDXIZHLVHQ
0DQ HUNHQQW VRZRKO IU GLH %HQ]DPLGR[LPH DOV DXFK IU GLH %HQ]DPLGLQHZHVHQWOLFKH 8QWHUVFKLHGH LQ GHU /LSRSKLOLH GLH DOOHLQ GXUFK GHQ 6XEVWLWXHQWHQ LQSDUD6WHOOXQJ YHUXUVDFKW ZHUGHQ (LQH .RUUHODWLRQ GLHVHU 'DWHQ PLW GHQHQ]\PNLQHWLVFKHQ 3DUDPHWHUQ V  ZDU MHGRFK ZHGHU IU GDV UHNRQVWLWXLHUWHQRFKIUGDVPLNURVRPDOH(Q]\PV\VWHPP|JOLFK
 5HGXNWLRQYRQPHWDVXEVWLWXLHUWHQ%HQ]DPLGR[LPHQ
'DVP0HWK\OEHQ]DPLGR[LPZXUGHPLWHLQHU8PVHW]XQJVUDWHYRQr QPROP0HWK\OEHQ]DPLGLQPLQPJ 3URWHLQ UHGX]LHUW %HL 9HUZHQGXQJ YRQ 1$'3+ DOV&RVXEVWUDWYHUPLQGHUWHVLFKGLH$NWLYLWlWDXIr QPROPLQPJ3URWHLQ'DV)HKOHQ YRQ 6XEVWUDW &RVXEVWUDW RGHU PLNURVRPDOHP 3URWHLQ IKUWH ]X NHLQHU5HGXNWLRQ
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'LH 8PVHW]XQJ YRQ P1LWUREHQ]DPLGR[LP HUIROJWH PLW HLQHU $NWLYLWlW YRQ r QPRO P1LWUREHQ]DPLGLQPLQPJ 3URWHLQ EHL 9HUZHQGXQJ YRQ 1$'+ DOV&RVXEVWUDWXQGr QPROPLQPJPLW1$'3+DOV5HGXNWLRQVlTXLYDOHQW$XFKKLHU NRQQWH EHL $EZHVHQKHLW HLQHU GHU REHQ JHQDQQWHQ .RPSRQHQWHQ NHLQH5HGXNWLRQQDFKJHZLHVHQZHUGHQ
 8PVHW]XQJ ZHLWHUHU 6XEVWUDWH GXUFK GLH %HQ]DPLGR[LP5HGXNWDVH
 5HGXNWLRQYRQ52
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'LH 15HGXNWLRQ VlPWOLFKHU JHWHVWHWHQSDUDVXEVWLWXLHUWHQ %HQ]DPLGR[LPH NRQQWHVRZRKO PLW 6FKZHLQHOHEHUPLNURVRPHQ DOV DXFK PLW GHP UHNRQVWLWXLHUWHQ (Q]\PV\VWHP QDFKJHZLHVHQ ZHUGHQ $EE  'LH XPJHNHKUWH 5HDNWLRQ GLH1+\GUR[\OLHUXQJ GHU %HQ]DPLGLQH ZXUGH LQ HLQHU YRUDQJHJDQJHQHQ $UEHLW YRQ=LPPHUPDQQXQWHUVXFKW'DEHLZXUGHQ MHZHLOV GLH JOHLFKHQ6XEVWLWXHQWHQ LQSDUD6WHOOXQJ ]XU $PLGLQ E]Z $PLGR[LP)XQNWLRQ YHUZHQGHW 'LH 12[LGDWLRQ YRQS1LWUREHQ]DPLGLQNRQQWHLQYLWUR QLFKWJH]HLJWZHUGHQ >&OHPHQWXQG=LPPHUPDQQ@ ZlKUHQG GLH 5HGXNWLRQ GHU HQWVSUHFKHQGHQ S1LWUR9HUELQGXQJ LQ GLHVHU6WXGLHGHWHNWLHUWZHUGHQNRQQWH
&5 1+





$EE 15HGXNWLRQSDUDVXEVWLWXLHUWHU%HQ]DPLGR[LPHGXUFKHLQPLNURVRPDOHV(Q]\PV\VWHP DXV &<3' &\WRFKURP E XQG 1$'+&\WRFKURP E5HGXNWDVH
'LH 5HDNWLRQVEHGLQJXQJHQ XQWHU GHQHQ GLH 5HGXNWLRQ DP HIIHNWLYVWHQ DEOlXIWZXUGHQIU MHGHVHLQ]HOQH'HULYDW LQ0LNURVRPHQHUPLWWHOW'DEHLHUJDEHQVLFKZLHHUZDUWHW IU DOOH VXEVWLWXLHUWHQ %HQ]DPLGR[LPH lKQOLFKH .RQGLWLRQHQ ZLH IU GLHXQVXEVWLWXLHUWH 9HUELQGXQJ )U %HQ]DPLGR[LP VHOEVW NRQQWHQ GLH RSWLPDOHQ5HGXNWLRQVEHGLQJXQJHQ EHUHLWV LQ YRUDQJHJDQJHQHQ $UEHLWHQ EHVWLPPW ZHUGHQ>&OHPHQWHW DO @ 'HU S+:HUW GHV ,QNXEDWLRQVSXIIHUV EHL GHP GLH K|FKVWH(Q]\PDNWLYLWlWHU]LHOWZXUGHZDULQGHQOHLFKWVDXUHQ%HUHLFKQDFKS+YHUVFKREHQ=XGHP ZXUGH GDV &RVXEVWUDW 1$'+ JHJHQEHU 1$'3+ IU GLH 5HGXNWLRQEHYRU]XJW 8QWHU GHQ RSWLPDOHQ %HGLQJXQJHQ ZXUGHQ S0HWKR[\ S%URP VRZLHS&KORUEHQ]DPLGR[LP DP VWlUNVWHQ XPJHVHW]W ZlKUHQG S1LWUREHQ]DPLGR[LP DP
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VFKZlFKVWHQ UHGX]LHUW ZXUGH  $XIJUXQG GHU LGHQWLVFKHQ RSWLPDOHQ %HGLQJXQJHQZLUGGHXWOLFK GDDOOH%HQ]DPLGR[LPHGXUFKGDVJOHLFKH(Q]\PV\VWHPXPJHVHW]WZHUGHQ(LQH VROFKH ,QNXEDWLRQ XQWHU RSWLPDOHQ %HGLQJXQJHQ NDQQ HEHQVR ZLH GLHNDWDO\WLVFKH(IIL]LHQ]GD]XGLHQHQGDV$XVPDGHU0HWDEROLVLHUXQJHLQHV6XEVWUDWVLP 9HUJOHLFK PLW DQGHUHQ ]X EHXUWHLOHQ 'LH NDWDO\WLVFKH (IIL]LHQ] EHUFNVLFKWLJWGDEHLVRZRKO8PVHW]XQJVJHVFKZLQGLJNHLWHQDOVDXFK(Q]\PDIILQLWlWHQ VX$XFKKLHU ZHLVHQ S0HWKR[\ S%URP VRZLH S&KORUEHQ]DPLGR[LP GHQ HIIHNWLYVWHQ0HWDEROLVPXV ]X GHQ %HQ]DPLGLQHQ DXI S1LWUREHQ]DPLGR[LP GHQ XQHIIHNWLYVWHQ)U GDV S1LWUREHQ]DPLGR[LP ]HLJWH VLFK MHGRFK HLQH K|KHUH NDWDO\WLVFKH(IIL]LHQ]DOVIUGLHXQVXEVWLWXLHUWH9HUELQGXQJ
'LH 5HGXNWLRQ VlPWOLFKHU %HQ]DPLGR[LPH HUIROJWH JHPl GHU 0LFKDHOLV0HQWHQ.LQHWLN 'LHVHV ZXUGH GXUFK HLQH K\SHUERO YHUODXIHQGH $EKlQJLJNHLW GHU8PVHW]XQJVUDWH YRQ GHU 6XEVWUDWNRQ]HQWUDWLRQ JH]HLJW +LHUGXUFK NRQQWHQ GLHHQ]\PNLQHWLVFKHQ 3DUDPHWHU YPD[ XQG .P PLWWHOV K\SHUEROHU 5HJUHVVLRQ EHVWLPPWZHUGHQDXVGHQHQDQVFKOLHHQGGLHNDWDO\WLVFKH(IIL]LHQ]HUUHFKQHWZXUGH'LH HUPLWWHOWHQ YPD[:HUWH JHEHQ GDEHL GLH MHZHLOV K|FKVWH 8PVHW]XQJVJHVFKZLQGLJNHLWDQPLWGHUHLQ(Q]\PHLQEHVWLPPWHV6XEVWUDWXP]XVHW]HQYHUPDJ'LH 0LFKHOLV0HQWHQ.RQVWDQWH .P EHVFKUHLEW GLH $IILQLWlW GHU HLQ]HOQHQ%HQ]DPLGR[LPH ]X GHP UHGX]LHUHQGHQ (Q]\P ZREHL NOHLQH :HUWH HLQH KRKH%LQGXQJVIlKLJNHLW DQ]HLJHQ 'LH NDWDO\WLVFKH (IIL]LHQ] VWHOOW VFKOLHOLFK GHQ4XRWLHQWHQDXVYPD[ XQG.P GDU)ROJOLFK ZHUGHQ KLHUEHL VRZRKO GLH PD[LPDO P|JOLFKHQ 8PVHW]XQJVJHVFKZLQGLJNHLWHQ DOV DXFK GLH (Q]\PDIILQLWlWHQ EHUFNVLFKWLJW ZRGXUFK GLHNDWDO\WLVFKH (IIL]LHQ] XD IU GLH %HXUWHLOXQJ GHULQ YLYR5HOHYDQ] HLQHU 5HDNWLRQJHHLJQHWLVW
'HU 9HUJOHLFK GHU 0D[LPDOJHVFKZLQGLJNHLWHQ GHU 15HGXNWLRQ GHU SDUDVXEVWLWXLHUWHQ %HQ]DPLGR[LPH HUJDE GD VRZRKO LP PLNURVRPDOHQ DOV DXFK LPUHNRQVWLWXLHUWHQ6\VWHPGLH8PVHW]XQJ YRQ S&\DQREHQ]DPLGR[LP DP VFKQHOOVWHQHUIROJWH ,QEHLGHQ(Q]\PV\VWHPHQZXUGHQDOOHVXEVWLWXLHUWHQ9HUELQGXQJHQELVDXIS1LWUREHQ]DPLGR[LPVFKQHOOHU UHGX]LHUW DOV%HQ]DPLGR[LPVHOEVW'LH5HLKHQIROJHGHU 0D[LPDOJHVFKZLQGLJNHLWHQ PLW GHQHQ GLH HLQ]HOQHQ 9HUELQGXQJHQ UHGX]LHUW
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ZXUGHQ VWLPPWHQ IUGDVPLNURVRPDOHXQGGDV UHNRQVWLWXLHUWH6\VWHPZHLWJHKHQGEHUHLQ 'DEHL PX EHUFNVLFKWLJW ZHUGHQ GD VLFK GLH 8PVHW]XQJVUDWHQ GHUYHUVFKLHGHQHQ %HQ]DPLGR[LPH LQ 6FKZHLQHOHEHUPLNURVRPHQ JU|WHQWHLOV QLFKWVLJQLILNDQWXQWHUVFKLHGHQ'LH'LIIHUHQ]GHUGXUFKGLHJHUHLQLJWHQ(Q]\PHHUPLWWHOWHQYPD[:HUWH GHU HLQ]HOQHQ 9HUELQGXQJHQ ZDU ZHVHQWOLFK JU|HU (LQ 9HUJOHLFK GHU8PVHW]XQJVJHVFKZLQGLJNHLWHQ GHU HLQ]HOQHQ 6XEVWUDWH N|QQWH VRPLW IU GDVUHNRQVWLWXLHUWH6\VWHPPLWHLQHUK|KHUHQ6LFKHUKHLWDOVIU0LNURVRPHQHUIROJHQ'DMHGRFK HLQH ]X JHULQJH 6WLFKSUREHQ]DKO YRUODJ NRQQWH GLH 6LJQLILNDQ] GHU8QWHUVFKLHGH QLFKW JHSUIW ZHUGHQ $XV GLHVHP *UXQG OLHIHUQ GLH PLW JHUHLQLJWHP(Q]\PHUPLWWHOWHQ'DWHQOHGLJOLFKHUVWH$QKDOWVSXQNWHXQGPWHQVWDWLVWLVFKZHLWHUYHULIL]LHUWZHUGHQ,QVJHVDPW EHWUDFKWHW OLHJHQGLH8PVHW]XQJVJHVFKZLQGLJNHLWHQ GHV UHNRQVWLWXLHUWHQ(Q]\PV\VWHPVHWZD]HKQ ELVGUHLLJIDFKK|KHUDOVGLHGHU0LNURVRPHQ
'LH LP UHNRQVWLWXLHUWHQ (Q]\PV\VWHP HUPLWWHOWHQ .P:HUWH GHU SDUDVXEVWLWXLHUWHQ%HQ]DPLGR[LPH XQWHUVFKLHGHQ VLFK HUKHEOLFK YRQ GHQHQ LQ 6FKZHLQHOHEHUPLNURVRPHQ 30HWK\OEHQ]DPLGR[LP ]HLJWH GLH K|FKVWH $IILQLWlW LP JHUHLQLJWHQ(Q]\PV\VWHP ZlKUHQG S&\DQR VRZLH S1LWUREHQ]DPLGR[LP PLW ]HKQ ELVKXQGHUWIDFK K|KHU OLHJHQGHQ .P:HUWHQ GLH JHULQJVWH $IILQLWlW EHVDHQ ,Q6FKZHLQHOHEHUPLNURVRPHQ KLQJHJHQ ZXUGH IU DOOH 9HUELQGXQJHQ DXHU IUS1LWUREHQ]DPLGR[LP ZHOFKHV DXFK KLHU DP VFKOHFKWHVWHQ JHEXQGHQ ZXUGH HLQHK|KHUH (Q]\PDIILQLWlW DOV IU GDV XQVXEVWLWXLHUWH 'HULYDW HUPLWWHOW 2EZRKO GLH.P:HUWH IU EHLGH (Q]\PV\VWHPH ZHLWJHKHQG LP 0 %HUHLFK ODJHQ ZDU HLQHUKHEOLFKHU8QWHUVFKLHG LQGHU%LQGXQJGHUHLQ]HOQHQ6XEVWUDWH LQ0LNURVRPHQXQGLPUHNRQVWLWXLHUWHQ6\VWHP]XHUNHQQHQ
(EHQVR XQWHUVFKLHG VLFK GLH NDWDO\WLVFKH (IIL]LHQ] GHU LQ 0LNURVRPHQ XQG LPUHNRQVWLWXLHUWHQ (Q]\PV\VWHP JHPHVVHQHQ 5HGXNWLRQ GHU HLQ]HOQHQ%HQ]DPLGR[LPH 'DV JHUHLQLJWH (Q]\PV\VWHP VHW]WH GLH 6XEVWUDWH GDEHL LP'XUFKVFKQLWW HWZD ]HKQIDFK HIIL]LHQWHU XP DOV GLH 6FKZHLQHOHEHUPLNURVRPHQ ,QEHLGHQ6\VWHPHQ]HLJWHS0HWKR[\EHQ]DPLGR[LPGLHK|FKVWHNDWDO\WLVFKH(IIL]LHQ]S1LWUREHQ]DPLGR[LP KLQJHJHQ QXU HLQH VHKU JHULQJH ,P UHNRQVWLWXLHUWHQ 6\VWHPZXUGH LP *HJHQVDW] ]X 0LNURVRPHQ IU GDV S0HWK\OEHQ]DPLGR[LP HLQH HEHQVRHIIL]LHQWH 5HGXNWLRQ ZLH IU GDV 0HWKR[\'HULYDW HUPLWWHOW 'LH 8QWHUVFKLHGH GHU
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NDWDO\WLVFKHQ (IIL]LHQ] GHU 5HGXNWLRQ GHU HLQ]HOQHQ %HQ]DPLGR[LPH ZDUHQ LQ6FKZHLQHOHEHUPLNURVRPHQZLHGHUQXUVHKUJHULQJLPUHNRQVWLWXLHUWHQ(Q]\PV\VWHPKLQJHJHQDXVJHSUlJWHU
(LQH 5HJUHVVLRQVDQDO\VH HUEUDFKWH NHLQH .RUUHODWLRQ GHUPD[LPDOHQ 8PVHW]XQJVJHVFKZLQGLJNHLWHQ GHV UHNRQVWLWXLHUWHQ XQG PLNURVRPDOHQ (Q]\PV\VWHPV PLW GHUV.RQVWDQWHQ QDFK +DPPHWW 6RPLW ]HLJWH VLFK NHLQH $EKlQJLJNHLW GHU8PVHW]XQJVJHVFKZLQGLJNHLW GHU XQWHUVXFKWHQ %HQ]DPLGR[LPH YRQ GHQHOHNWURQLVFKHQ (LQIOVVHQ GHV 6XEVWLWXHQWHQ LQSDUD6WHOOXQJ )U GLH XPJHNHKUWH5HDNWLRQ GLH 1+\GUR[\OLHUXQJ GHU %HQ]DPLGLQH NRQQWH KLQJHJHQ HLQ VROFKHU(LQIOXGHV6XEVWLWXHQWHQDXIGLH0D[LPDOJHVFKZLQGLJNHLWJH]HLJWZHUGHQ>&OHPHQWXQG=LPPHUPDQQ@'DDEHUGLH2[LGDWLRQXQGGLH5FNUHGXNWLRQMHZHLOVGXUFKXQWHUVFKLHGOLFKH (Q]\PV\VWHPH HUIROJHQ PX HLQH VROFKH %H]LHKXQJ QLFKW DXFK]ZDQJVOlXILJIUGDVUHGX]LHUHQGH(Q]\PV\VWHPJHOWHQ
,P UHNRQVWLWXLHUWHQ (Q]\PV\VWHP NRQQWH MHGRFK HLQH OLQHDUH .RUUHODWLRQ GHU.HKUZHUWHGHU0LFKDHOLV0HQWHQ.RQVWDQWHPLWGHP+DPPHWW3DUDPHWHU V HUPLWWHOWZHUGHQ+LHUGXUFKNRQQWHHLQH$EKlQJLJNHLWGHU(Q]\PDIILQLWlWGHU%HQ]DPLGR[LPHYRQ GHQ HOHNWURQLVFKHQ (LQIOVVHQ GHV 6XEVWLWXHQWHQ JH]HLJW ZHUGHQ $XV GHU*HUDGHQJOHLFKXQJ HUJDE VLFK HLQH QHJDWLYH 5HDNWLRQVNRQVWDQWH ZHOFKH HLQHQSRVLWLYHQ (IIHNW HOHNWURQHQVFKLHEHQGHU 6XEVWLWXHQWHQ DXI GLH (Q]\P%LQGXQJDQ]HLJWH'LH%LQGXQJYRQ%HQ]DPLGR[LPHQDQGDVUHGX]LHUHQGH(Q]\PEHUGHQ6DXHUVWRIILKUHU$PLGR[LP)XQNWLRQZLUGGLVNXWLHUWV.DSLWHO(LQHVROFKH%LQGXQJLQGHUGHU$PLGR[LP6DXHUVWRIIHLQ IUHLHV(OHNWURQHQSDDU]XU9HUIJXQJVWHOOHQPWHZUGHGXUFK (OHNWURQHQGRQDWRUHQ HUOHLFKWHUW 'XUFK GHQ SRVLWLYHQ (IIHNWHOHNWURQHQVFKLHEHQGHU *UXSSHQ DXI GLH 0LFKDHOLV0HQWHQ.RQVWDQWH NDQQ GLHVH7KHRULH]XU%LQGXQJGHU%HQ]DPLGR[LPHDQGDV(Q]\PV\VWHPXQWHUPDXHUWZHUGHQ9RUUDXVVHW]XQJKLHUIULVWGDGLH%LQGXQJGHU$PLGR[LPIXQNWLRQDQGDV+lPHLVHQQLFKWGHQJHVFKZLQGLJNHLWVEHVWLPPHQGHQ6FKULWWGDUVWHOOW
,Q 11056WXGLHQ ]HLJWH VLFK GD GLH 11059HUVFKLHEXQJ GHU R[LPDUWLJHQ6WLFNVWRIIH GHU SDUDVXEVWLWXLHUWHQ %HQ]DPLGR[LPH VHKU JXW PLW GHQ +DPPHWW.RQVWDQWHQ GHU 6XEVWLWXHQWHQ NRUUHOLHUW >*LUUHVHU HW DO @ +LHUGXUFK ZLUG
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GHXWOLFK GD GLHVH 6XEVWLWXHQWHQ GLH (OHNWURQHQGLFKWH DQ GHQ 6WLFNVWRIIHQ PLW+\GUR[\O)XQNWLRQ EHHLQIOXVVHQ XQG ]% HLQHSDUD1LWUR*UXSSH GLHVH VHKU VWDUNKHUDEVHW]W >*LUUHVHU HW DO @ (LQH JHULQJH (OHNWURQHQGLFKWH DQ GLHVHQ6WLFNVWRIIHQ VROOWH HLJHQWOLFK DXFK GLH 5HGXNWLRQ HUOHLFKWHUQ VR GD HLQ lKQOLFKHU=XVDPPHQKDQJ]ZLVFKHQ5HGXNWLRQXQG+DPPHWW.RQVWDQWHQZLHIUGLH1105:HUWH HUZDUWHW ZXUGH 'LHV ZDU MHGRFK QLFKW GHU )DOO 2IIHQEDU LVW ZLH REHQGLVNXWLHUW GHU (IIHNW DXI GLH %LQGXQJ DQ GDV (LVHQ GHV +lPJHUVWHV GHUHQWVFKHLGHQGH6FKULWW(OHNWURQHQGRQDWRUHQZLUNHQVLFKKLHUEHLSRVLWLYDXV
(LQHQRFKEHVVHUH.RUUHODWLRQHUJDEVLFKEHLP9HUJOHLFKGHUNDWDO\WLVFKHQ(IIL]LHQ]LQ GHU GLH0LFKDHOLV0HQWHQ.RQVWDQWH HQWKDOWHQ LVWPLW GHUV.RQVWDQWHQ +LHUEHL]HLJWHQ HOHNWURQHQVFKLHEHQGH 6XEVWLWXHQWHQ ZLH HUZDUWHW ZLHGHU HLQHQ SRVLWLYHQ(IIHNW DXI GLH *HVDPWXPVHW]XQJ 'D GLH HLQ]HOQHQ0HGDWHQ QLFKW H[DNW DXI GHU5HJUHVVLRQVJHUDGHQ ODJHQ LVW GHU (LQIOX ZHLWHUHU SK\VLNDOLVFKHU 3DUDPHWHU ZLHEHLVSLHOVZHLVHGLH3RODULVLHUEDUNHLWRGHUGDV0ROHNXODUJHZLFKWDXIGLH15HGXNWLRQGHU %HQ]DPLGR[LPHZDKUVFKHLQOLFK'LHVH NRQQWHQ KLHU MHGRFK QLFKW EHUFNVLFKWLJWZHUGHQ :UGHQ GLHVH QHEHQ GHQ HOHNWURQLVFKHQ (IIHNWHQ LQ GLH DXIJHVWHOOWH5HJUHVVLRQV*OHLFKXQJ PLW HLQIOLHHQ N|QQWHQ ZDKUVFKHLQOLFK QRFK JU|HUH.RUUHODWLRQVNRHIIL]LHQWHQ HU]LHOW ZHUGHQ 'LH (UJHEQLVVH GLHVHU46$5$QDO\VH GLHHLQH%H]LHKXQJ]ZLVFKHQGHUNDWDO\WLVFKHQ(IIL]LHQ]XQGGHQHOHNWURQLVFKHQ(IIHNWHQYRQ6XEVWLWXHQWHQLPUHNRQVWLWXLHUWHQ(Q]\PV\VWHP]HLJWHNRQQWHQMHGRFKDXIJUXQGGHU JHULQJHQ 6WLFKSUREHQ]DKO VWDWLVWLVFK QLFKW YHULIL]LHUW ZHUGHQ 'LH .RUUHODWLRQPWHPLW HQ]\PNLQHWLVFKHQ3DUDPHWHUQZHLWHUHU(Q]\PFKDUJHQGXUFKJHIKUW XQGVRPLWHQGJOWLJEHZLHVHQZHUGHQZREHLPDQVFKRQMHW]WHUVWH$QKDOWVSXQNWHHUKlOW
'LH$EKlQJLJNHLW GHU NDWDO\WLVFKHQ(IIL]LHQ] YRQ GHQ HOHNWURQLVFKHQ(LJHQVFKDIWHQGHU 6XEVWLWXHQWHQ NRQQWH MHGRFK QXU IU GDV UHNRQVWLWXLHUWH 6\VWHP XQG QLFKW IU6FKZHLQHOHEHUPLNURVRPHQ JH]HLJW ZHUGHQ 'LHVHV XQG GLH WHLOZHLVH HUKHEOLFKHQ8QWHUVFKLHGH GHU HQ]\PNLQHWLVFKHQ 3DUDPHWHU YRQ PLNURVRPDOHP XQGUHNRQVWLWXLHUWHP 6\VWHP  ODVVHQ YHUPXWHQ GD YHUVFKLHGHQH PLNURVRPDOH(Q]\PV\VWHPHPLWXQWHUVFKLHGOLFKHU)XQNWLRQVZHLVH ]XU15HGXNWLRQEHIlKLJW VHLQN|QQWHQ %LVKHU LVW IU 6FKZHLQHOHEHUPLNURVRPHQ QXU GDV (Q]\PV\VWHP DXV&<3' &\WRFKURP E XQG 1$'+&\WRFKURP E 5HGXNWDVH EHVFKULHEHQ ZRUGHQ>&OHPHQW HW DO @ 0LNURVRPHQ ELOGHQ MHGRFK HLQHQ 3RRO DXV ]DKOUHLFKHQ
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(Q]\PV\VWHPHQ:LUGHLQH9HUELQGXQJQXUGXUFKHLQEHVWLPPWHV(Q]\PXPJHVHW]WVR HUKlOW PDQ HLQGHXWLJH (UJHEQLVVH IU GLH (Q]\PNLQHWLN .|QQHQ DEHU PHKUHUH(Q]\PV\VWHPH GLH JOHLFKH %LRWUDQVIRUPDWLRQ LQ GLHVHP )DOO GLH15HGXNWLRQGXUFKIKUHQ VR ZUGHQ VLFK GLH XQWHUVFKLHGOLFKHQ (Q]\PNLQHWLNHQ EHUODJHUQ'DGXUFKZUGHPDQ LQ0LNURVRPHQDQGHUHYPD[ XQG.P:HUWHEHVWLPPHQDOVPLWGHQJHUHLQLJWHQ(Q]\PIUDNWLRQHQ(LQH.RUUHODWLRQGLHVHUEHUODJHUWHQ$NWLYLWlWHQPLWEHLVSLHOVZHLVH SK\VLNDOLVFKHQ 3DUDPHWHUQ ZUGH ]X NHLQHP HLQGHXWLJHQ (UJHEQLVIKUHQ
:HLWHUH OLQHDUH 5HJUHVVLRQV$QDO\VHQ ]HLJWHQ NHLQH ]XVlW]OLFKH $EKlQJLJNHLW GHUH[SHULPHQWHOO HUPLWWHOWHQ ELRORJLVFKHQ $NWLYLWlWHQ YRQ GHU /LSRSKLOLH 2EZRKO GLH(Q]\PDIILQLWlW LQ YLHOHQ )lOOHQ YRQ GLHVHU DEKlQJLJ LVW NRQQWH HEHQIDOOV NHLQH%H]LHKXQJ ]ZLVFKHQ GHU 0LFKDHOLV0HQWHQ.RQVWDQWH XQG GHU +DQVFKVFKHQ+\GURSKRELH.RQVWDQWH GHU 6XEVWUDWH KHUJHVWHOOW ZHUGHQ (EHQVR EHVDHQ GLHS:HUWH GHU HQWVWDQGHQHQ 0HWDEROLWHQ NHLQHQ (LQIOX DXI GLH 8PVHW]XQJVJHVFKZLQGLJNHLWDXFKZHQQGLH/LSRSKLOLHGHU3URGXNWHZDKUVFKHLQOLFKHLQH5ROOHIUGHUHQ)UHLVHW]XQJVSLHOW2EZRKOGLH/LSRSKLOLHGHU6XEVWUDWHRIWPDOVHLQHQ(LQIOXDXIELRORJLVFKH$NWLYLWlWHQEHVLW]WILQGHWGLHVHUSK\VLNDOLVFKH3DUDPHWHUHEHQIDOOVLQ]DKOUHLFKHQ ZHLWHUHQ 46$5$QDO\VHQ NHLQH %HUFNVLFKWLJXQJ ZREHL GLH *UQGHKLHUIUQRFKQLFKWEHNDQQWVLQG>+DQVFKHWDO@
,QVJHVDPW OlW VLFK MHGRFK HLQH UDVFKH 8PVHW]XQJ VlPWOLFKHU SDUDVXEVWLWXLHUWHU%HQ]DPLGR[LPH ]X GHQ HQWVSUHFKHQGHQ %HQ]DPLGLQHQ HUNHQQHQ 'LH NDWDO\WLVFKH(IIL]LHQ] GLHVHU 5HGXNWLRQ LQ 6FKZHLQHOHEHUPLNURVRPHQ OLHJW LQ HWZD KXQGHUWIDFKK|KHU DOV GLH IU GLH 2[LGDWLRQ LQ .DQLQFKHQOHEHUPLNURVRPHQ GXUFK =LPPHUPDQQHUPLWWHOWH >&OHPHQW XQG =LPPHUPDQQ @ 2EZRKO GLH 6WXGLHQ LQ ]ZHLYHUVFKLHGHQHQ6SH]LHV GXUFKJHIKUWZXUGHQ OlW VLFK KLHUDXVGHQQRFK VFKOLHHQGDGLH5HGXNWLRQGHU2[LGDWLRQLQYLYR ZDKUVFKHLQOLFKEHUOHJHQ LVW$XIJUXQGGHU7R[L]LWlW ]DKOUHLFKHU %HQ]DPLGR[LPH VWHOOW GLH 5HGXNWLRQ 1K\GUR[\OLHUWHU9HUELQGXQJHQ VRPLW HLQHQ HIIL]LHQWHQ 'HWR[LIL]LHUXQJVPHFKDQLVPXV GDU 'LHDXVVFKOLHOLFKH 5HGXNWLRQ GHU VLFKPLWWOHUZHLOH LQ NOLQLVFKHQ 6WXGLHQ GHU 3KDVH ,,,EHILQGOLFKHQ$PLGR[LPH;LPHODJDWUDQ>(ULNVVRQHWDO@XQG6LEUDILEDQ>7RSROHWDO@EHVWlWLJHQGLHV
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'D VlPWOLFKH %HQ]DPLGR[LPH WURW] HLQLJHU 8QWHUVFKLHGH VHKU HIIL]LHQW UHGX]LHUWZHUGHQNRQQWHQVFKHLQWGHU(LQIOXGHU IXQNWLRQHOOHQ*UXSSH LQSDUD6WHOOXQJHKHUJHULQJ ]X VHLQ %HQ]DPLGR[LP)XQNWLRQHQ VLQG LQ ]DKOUHLFKHQ $U]QHLVWRIIHQ DOVSURGUXJ3ULQ]LS ]XU 9HUEHVVHUXQJ GHU RUDOHQ %LRYHUIJEDUNHLW YRQ VWDUN EDVLVFKHQ$PLGLQHQ HQWKDOWHQ (UVW GLH 5HGXNWLRQ ]XP MHZHLOLJHQ %HQ]DPLGLQ IKUW ]XUHLJHQWOLFKHQ :LUNIRUP 'LH (UJHEQLVVH GLHVHU 6WXGLH ZHLVHQ GDUDXI KLQ GD$PLGR[LPSURGUXJV XQDEKlQJLJ YRP 6XEVWLWXHQWHQ LQSDUD6WHOOXQJ HLQHU UDVFKHQ%LRDNWLYLHUXQJ ]XP $PLGLQ XQWHUOLHJHQ +LHUGXUFK ZLUG GLH $QZHQGEDUNHLW GHVSURGUXJ3ULQ]LSV$PLGR[LPHDQVWHOOHYRQ$PLGLQHQXQWHUVWULFKHQ,QGHU/LWHUDWXUZXUGHGLHIHKOHQGH:LUNVDPNHLWYRQHLQLJHQ$PLGR[LPSURGUXJVQDFKRUDOHU *DEH EHVFKULHEHQ >+DOO HW DO @ 'LHVH ZXUGH HQWZHGHU PLW HLQHUPDQJHOQGHQ ]HOOXOlUHQ $XIQDKPH GHU $PLGR[LPH RGHU PLW HLQHU YHUPLQGHUWHQ%LRWUDQVIRUPDWLRQ EHJUQGHW 'LH 5HGXNWLRQ GHU $U]QHLVWRIIH ]X LKUHU :LUNIRUPNRQQWH MHGRFK LQ5DWWHQOHEHUKRPRJHQDWHQQDFKJHZHLVHQZHUGHQQLFKWDEHUGXUFKLQWDNWH =HOOLQLHQ ZRGXUFK GLH IHKOHQGH:LUNVDPNHLW ZDKUVFKHLQOLFK QLFKW DXI HLQHQXQ]XUHLFKHQGHQ0HWDEROLVPXV]XUFNJHIKUWZHUGHQNDQQ>+DOOHWDO@$QGHUH$PLGR[LPHYRQ3HQWDPLGLQDQDORJDHUZLHVHQVLFKMHGRFKDOVDXVJH]HLFKQHWHSURGUXJVV(LQOHLWXQJ'DIUDOOHLP$UEHLWVNUHLV7LGZHOOV\QWKHWLVLHUWHQ$PLGR[LPHNHLQHYPD[ XQG.P:HUWH LKUHUPLNURVRPDOHQ5HGXNWLRQYHU|IIHQWOLFKWZRUGHQVLQGN|QQHQ GLHVH QLFKW LQ 6WUXNWXU:LUNXQJV%H]LHKXQJHQ HLQEH]RJHQ ZHUGHQ ]XPDORIIHQEDU QXU (Q]\PTXHOOHQ GHU 5DWWH YHUZHQGHW ZXUGHQ 0LNURVRPHQ GHU5DWWHQOHEHUHUZLHVHQVLFKELVKHU LP*HJHQVDW]]XVROFKHQDXV6FKZHLQHOHEHUDOVVFKOHFKWH0RGHOOH ]XU 6LPXOLHUXQJ GHU 6WLFNVWRIIELRWUDQVIRUPDWLRQ >&OHPHQW @6RZHLW 6WXGLHQ LP 0HQVFKHQ YRUOLHJHQ ;LPHODJDWUDQ 6LEUDILEDQ ZXUGHQ GLH$PLGR[LPH YROOVWlQGLJ UHGX]LHUW RKQH GD LQGLYLGXHOOH 6FKZDQNXQJHQ DXIWUDWHQ>(ULNVVRQHWDO:LWWNHHWDO@'D HLQLJH $PLGR[LPH NHLQH LQ YLYR:LUNVDPNHLW ]HLJHQ N|QQWH DXFK DXI GHUUDVFKHQ ELOlUHQ (OLPLQDWLRQ GHU GXUFK 5HGXNWLRQ HQWVWDQGHQHQ $PLGLQH EHUXKHQ>+DXSWPDQQ @ (LQH VROFKH ELOlUH (OLPLQDWLRQ NDQQ GXUFK GDV SURGUXJ3ULQ]LSMHGRFKQLFKWYHUKLQGHUWZHUGHQ
'XUFK GLH LQ GLHVHU $UEHLW GXUFKJHIKUWH 46$5$QDO\VH NRQQWH HEHQIDOOV GLHHIIL]LHQWH 5HGXNWLRQ YRQ %HQ]DPLGR[LPHQ ]X GHQ %HQ]DPLGLQHQ JH]HLJW ZHUGHQZREHLGLH8PVHW]XQJQXUZHQLJGXUFKGHQ6XEVWLWXHQWHQLQSDUD6WHOOXQJEHHLQIOXW
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ZXUGH )ROJOLFK NDQQ GDV SURGUXJ3ULQ]LS DXI VlPWOLFKHSDUDVXEVWLWXLHUWHQ %HQ]DPLGLQH]XU9HUEHVVHUXQJGHURUDOHQ9HUIJEDUNHLWDQJHZDQGWZHUGHQ'LHVLVWYRQJURHP 9RUWHLO GD VLFK GDPLW GLH $XVZDKO JHHLJQHWHU $U]QHLVWRII.DQGLGDWHQDXVVFKOLHOLFKQDFKGHQSKDUPDNRG\QDPLVFKHQ(LJHQVFKDIWHQULFKWHQNDQQ
52  LVW GLH IUHLH 6lXUH GHV *O\FRSURWHLQ ,,E,,,D5H]HSWRU$QWDJRQLVWHQ6LEUDILEDQEHLGHPHVVLFKXPHLQHQ$U]QHLVWRIIPLWHLQHU$PLGR[LPIXQNWLRQLQSDUD6WHOOXQJ KDQGHOW 'XUFK 5HGXNWLRQ GHV $PLGR[LPV ]XP $PLGLQ HUIROJW GLH)UHLVHW]XQJ GHU DNWLYHQ )RUP PLW:LUNXQJ DXI GLH %OXWJHULQQXQJ 'LH 8PVHW]XQJGLHVHV SURGUXJV NRQQWH GXUFK 3 &\WRFKURP E XQG E5HGXNWDVH HEHQVRHIIL]LHQW JH]HLJW ZHUGHQ ZLH GLH 5HGXNWLRQ GHU 0RGHOOVXEVWDQ] %HQ]DPLGR[LP+LHUGXFK ZLUG GLH $QZHQGEDUNHLW GHV SURGUXJ3ULQ]LSV $PLGR[LPH DQVWHOOH YRQ$PLGLQHQZHLWHUEHVWlWLJW
%LVKHU ZXUGHQ DXVVFKOLHOLFK 15HGXNWLRQHQ SDUDVXEVWLWXLHUWHU %HQ]DPLGR[LPHEHVFKULHEHQ 8P ]X EHUSUIHQ RE HQWVSUHFKHQG PHWDVXEVWLWXLHUWH 'HULYDWHHEHQIDOOV UHGX]LHUW ZHUGHQ ZXUGHQ ,QNXEDWLRQHQ PLW VROFKHQPHWDVXEVWLWXLHUWHQ9HUELQGXQJHQGXUFKJHIKUW'DEHL]HLJWHVLFKHEHQIDOOVHLQH UDVFKH8PVHW]XQJ]XGHQ %HQ]DPLGLQHQ 'LHVH HUIROJWH ]ZDU ZHQLJHU DXVJHSUlJW DOV GLH5HGXNWLRQ GHUHQWVSUHFKHQGHQ SDUDVXEVWLWXLHUWHQ 9HUELQGXQJHQ GLH 8PVHW]XQJVUDWHQ ODJHQMHGRFK LP JOHLFKHQ *U|HQRUGQXQJVEHUHLFK 'DUDXV OlW VLFK IROJHUQ GD DXFKPHWDVXEVWLWXLHUWH%HQ]DPLGR[LPHPLWKRKHU:DKUVFKHLQOLFKNHLWLQYLYR UDVFK]XGHQNRUUHVSRQGLHUHQGHQ $PLGLQHQ UHGX]LHUW ZHUGHQ N|QQHQ 6RPLW N|QQWH GLH$QZHQGXQJ GHV SURGUXJ3ULQ]LSV $PLGR[LPH DQVWHOOH YRQ $PLGLQHQ DXIPHWDVXEVWLWXLHUWH%HQ]DPLGR[LPHHUZHLWHUWZHUGHQ
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&\WRFKURP 3,VRHQ]\PH VLQG GLH ZLFKWLJVWHQ 9HUWUHWHU GHU 3KDVH,%LRWUDQVIRUPDWLRQ YRQ $U]QHLVWRIIHQ XQG EHVLW]HQ GDEHL YLHOIlOWLJH $XIJDEHQ 6LHNDWDO\VLHUHQ XD 2[LGDWLRQVUHDNWLRQHQ DP .RKOHQVWRII 6WLFNVWRII XQG 6FKZHIHOEHVLW]HQ DEHU DXFK HLQH 3HUR[LGDVH VRZLH2[LGDVH$NWLYLWlW >7HVWD @:HQLJ%HDFKWXQJZXUGHELVKHUGHU5HGXNWLRQYRQ;HQRELRWLNDGXUFK3JHVFKHQNW'LHPHLVWHQ 5HGXNWLRQHQ NRQQWHQ QXU XQWHU DQDHUREHQ %HGLQJXQJHQ QDFKJHZLHVHQZHUGHQ>2UWL]GH0RQWHOODQR7HVWD*RHSWDUHWDO@ZRGXUFKLKUHLQ YLYR5HOHYDQ] LQ )UDJH JHVWHOOW ZLUG $EHU DXFK DHURE DEODXIHQGH 5HGXNWLRQHQYRQ VWLFNVWRIIKDOWLJHQ IXQNWLRQHOOHQ *UXSSHQ ZXUGHQ EHVFKULHEHQ >.DGOXEDU XQG=LHJOHU&OHPHQWHWDOD@
'LH ELVKHU DP KlXILJVWHQ GXUFK 3 NDWDO\VLHUWH 5HDNWLRQ LVW MHGRFK GLH0RQRR[\JHQLHUXQJ GK GLH (LQIKUXQJ HLQHV 6DXHUVWRIIDWRPV LQ HLQ 6XEVWUDW 'DGHU NDWDO\WLVFKH 0HFKDQLVPXV GLHVHU 2[\JHQLHUXQJ ELVODQJ DP EHVWHQ XQWHUVXFKWZRUGHQ LVW VROO ]XQlFKVW HLQH=XVDPPHQVWHOOXQJGHU DXI GLHVHP*HELHW HUODQJWHQ(UNHQQWQLVVH HUIROJHQ XP GLHVH GDQQ DXI GHQ 0HFKDQLVPXV GHU 5HGXNWLRQDQZHQGHQ]XN|QQHQ
 (OHNWURQHQEHUWUDJXQJDXI&\WRFKURP3
'LH2[LGDWLRQHLQHV6XEVWUDWHVGXUFK&\WRFKURP3HUIRUGHUWGLHhEHUWUDJXQJYRQ]ZHL(OHNWURQHQDXIGDV(Q]\P0LW+LOIHGLHVHUEHLGHQ(OHNWURQHQZLUGPROHNXODUHU6DXHUVWRII]XHLQHP0ROHNO:DVVHUUHGX]LHUWZlKUHQGGDV]ZHLWH6DXHUVWRIIDWRPLQGDV6XEVWUDWHLQJHIKUWZLUG'LHhEHUWUDJXQJGHUIUGLH2[LGDWLRQHUIRUGHUOLFKHQ(OHNWURQHQ DXI &\WRFKURP 3 NDQQ PLWWHOV ]ZHLHU YHUVFKLHGHQHU &RHQ]\PH
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HUIROJHQ 6RZRKO GLH 1$'3+&\WRFKURP 3 5HGXNWDVH DOV DXFK &\WRFKURP EVLQGDP(OHNWURQHQWUDQVIHUEHWHLOLJW
 1$'3+&\WRFKURP 3 5HGXNWDVH 'HU 0HFKDQLVPXV GHU 2[\JHQLHUXQJEHLQKDOWHW YRU DOOHP GDV =XVDPPHQVSLHO YRQ &\WRFKURP 3(Q]\PHQ PLW GHU1$'3+&\WRFKURP 3 5HGXNWDVH DOV (OHNWURQHQOLHIHUDQW 'LH 5HGXNWDVH HUKlOWLKUHUVHLWVGLH(OHNWURQHQEHYRU]XJWGXUFKGDV&RVXEVWUDW1$'3+>7HVWD@'LH,QWHUDNWLRQYRQ35HGXNWDVHXQG&\WRFKURP3HUIROJWGXUFK NRPSOHPHQWlUH/DGXQJVSDDUXQJ'XUFKGLHVH.RPSOH[ELOGXQJN|QQHQVFKULWWZHLVH(OHNWURQHQYRQGHU35HGXNWDVHGLHHLQ0ROHNO)$'VRZLHHLQ0ROHNO)01HQWKlOWDXIGHQ(LQHOHNWURQDN]HSWRU3EHUWUDJHQZHUGHQ
1$'3+ )$' )01 3(OHNWURQ35HGXNWDVH
&\WRFKURPE $XFKGLH%HWHLOLJXQJYRQ&\WRFKURPE DQGLHVHU5HDNWLRQZXUGHPHKUIDFKEHVFKULHEHQZREHL WHLOZHLVHVHKUNRQWURYHUVH(IIHNWHEHREDFKWHWZXUGHQ>3HUUHW@&\WRFKURPE EHVLW]WHLQ+lPJHUVWlKQOLFKZLHGDV3XQGLVWQXU]XUHLQIDFKHQ(OHNWURQHQEHUWUDJXQJEHIlKLJW&\WRFKURPE ZLUGVHLQHUVHLWVGXUFKGLH 1$'+&\WRFKURP E 5HGXNWDVH UHGX]LHUW GLH 1$'+ DOV 5HGXNWLRQVlTXLYDOHQWEHYRU]XJW &\WRFKURP E LVW HLQ SK\VLRORJLVFKHU (OHNWURQHQEHUWUlJHU XD IUYHUVFKLHGHQH 'HVDWXUDVHQ >7HVWD @ GLH 3URVWDJODQGLQ 6\QWKDVH 5HGXNWDVH>6WULWWPDWWHUHWDO@XQG IU0HWKlPRJORELQ >+XOWTXLVWDQG3DVVRQ@'HU7UDQVIHU GHV  (OHNWURQV DXI 3 ZlKUHQG GHU 2[\JHQLHUXQJ NDQQ DXFK GXUFK&\WRFKURPE HUIROJHQ>/HZLVDQG3UDWW@
1$'+ )$' &\WRFKURPE 3(OHNWURQE 5HGXNWDVH1$'3+ 35HGXNWDVH
&\WRFKURP E EHVLW]W MH QDFK 3,VRHQ]\P XQG QDFK $UW GHV 6XEVWUDWHV HLQHQVWLPXOLHUHQGHQKHPPHQGHQRGHUNHLQHQ(IIHNWDXIGLH2[\JHQLHUXQJ>3HUUHW@=XP HLQHQ NRQQWHQ VWLPXOLHUHQGH (IIHNWH QXU LQ $QZHVHQKHLW GHV +lPV LP&\WRFKURPE EHREDFKWHWZHUGHQZDVIUVHLQHQ(LQJULIILQGHQ5HGR[SUR]HVSULFKW
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>6FKHQNPDQ XQG -DQVVRQ @ ]XP DQGHUHQ ZXUGH DEHU DXFK YRQ SRVLWLYHQ(IIHNWHQGXUFK&\WRFKURPE PLWLQDNWLYHP+lPEHULFKWHWZRGXUFKHLQH%HWHLOLJXQJDP5HGR[SUR]HZLHGHUXPDXVJHVFKORVVHQZLUG><DPD]DNLD@:DKUVFKHLQOLFKVSLHOHQEHLGH)DNWRUHQHLQH5ROOH
(V ZLUG HLQ LQWHQVLYHU (OHNWURQHQDXVWDXVFK ]ZLVFKHQ &\WRFKURP E XQG 3SRVWXOLHUW EHL GHP GDV &\WRFKURP E DXFK GLH 5ROOH GHV (OHNWURQHQDN]HSWRUVEHUQHKPHQ NDQQ +LHUGXUFK NRPPW HV ]X GHP EHREDFKWHWHQ (LQJULII YRQ&\WRFKURP E LQ GHQ 5HGR[SUR]H XQG GDV 9HUKlOWQLV YRQ 3URGXNWELOGXQJ ]X(QWNRSSOXQJZLUGJHVWHLJHUW'LHVHVlXHUWVLFKLQYHUPHKUWHU(OHNWURQHQEHUWUDJXQJDXI GDV 6XEVWUDW XQG YHUPLQGHUWHU )UHLVHW]XQJ UHDNWLYHU 6DXHUVWRIIVSH]LHV ZLH6XSHUR[LG RGHU :DVVHUVWRIISHUR[LG ZlKUHQG GHV 2[\JHQLHUXQJV]\NOXV >3HUUHW@(VZLUGGLH%LOGXQJHLQHVKHWHURGLPHUHQ.RPSOH[HV]ZLVFKHQ&\WRFKURPEXQG 3 DQJHQRPPHQ ZRGXUFK ]ZHL (OHNWURQHQ JOHLFK]HLWLJ YRQ GHU 35HGXNWDVH DXI GLHVHQ .RPSOH[ EHUWUDJHQ ZHUGHQ N|QQHQ 6RPLW ZlUH QXU HLQHDQVWHOOH YRQ ]ZHL ,QWHUDNWLRQHQ GHU 35HGXNWDVH PLW GHP 3(Q]\PHUIRUGHUOLFK>6FKHQNPDQ@
(VJLEWDEHUDXFK+LQZHLVHGDUDXIGDGLHVWLPXOLHUHQGHQ(IIHNWHGHV&\WRFKURPEDXIGLH3YHUPLWWHOWH2[LGDWLRQHLQLJHU6XEVWUDWHQLFKWGXUFKGHQ(LQJULII LQGHQ5HGR[SUR]H ]XVWDQGH NRPPHQ VRQGHUQ DQGHUH 8UVDFKHQ EHVLW]HQ *XHQJHULFK>@EHULFKWHWEHUHLQHHEHQVRVWLPXOLHUHQGH:LUNXQJYRQKlPIUHLHP&\WRFKURPE DXIGLH7HVWRVWHURQ XQG1LIHGLSLQ+\GUR[\OLHUXQJ LPUHNRQVWLWXLHUWHQ6\VWHPPLW&<3$ XQG GHU 35HGXNWDVH +LHU ZXUGH GLH $IILQLWlW GHV 6XEVWUDWHV ]XP(Q]\PLQ$QZHVHQKHLWYRQ&\WRFKURPE HUK|KW:HLWHUKLQZXUGHEHREDFKWHWGDGLH ,QWHUDNWLRQGHU35HGXNWDVHPLW&\WRFKURP3GXUFKGLH.RPSOH[ELOGXQJYRQ 3 PLW &\WRFKURP E HUOHLFKWHUW ZXUGH ><DPD]DNL @ &\WRFKURPE LVWEHUHLQHOLSRSKLOH$PLQRVlXUHVHTXHQ]IHVWLQGHU0HPEUDQGHV(QGRSODVPDWLVFKHQ5HWLNXOXPVYHUDQNHUW'LHVHPHPEUDQELQGHQGH'RPlQHVSLHOWHEHQIDOOVHLQHJURH5ROOH GD RKQH VLH HLQ 9HUOXVW GHU VWLPXOLHUHQGHQ :LUNXQJ YRQ &\WRFKURP EEHREDFKWHWZXUGH>*XU\HY@
$XI GHP&\WRFKURP3(Q]\PZXUGHQ XQWHUVFKLHGOLFKH WHLOZHLVH EHUODSSHQGH%LQGXQJVVWHOOHQ IU &\WRFKURP E XQG GLH 35HGXNWDVH JHIXQGHQ >%ULGJHV
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@ +LHUGXUFK ZLUG GLH $XVELOGXQJ ELQlUHU RGHU WHUQlUHU .RPSOH[H DXV 335HGXNWDVH XQG &\WRFKURP E HUP|JOLFKW >,QJHOPDQ6XQGEHUJ @&\WRFKURP E EHVLW]W VHKU XQWHUVFKLHGOLFKH (IIHNWH DXI YHUVFKLHGHQH 3,VRHQ]\PHZRGXUFKGLH9LHOIlOWLJNHLW VHLQHU )XQNWLRQJH]HLJWZLUG'HU(LQIOXYRQ&\WRFKURPE DXI3NDWDO\VLHUWH2[LGDWLRQHQLVWZDKUVFKHLQOLFKDEKlQJLJYRQGHU$PLQRVlXUHVHTXHQ] GHV MHZHLOLJHQ 3(Q]\PV ZHOFKH GLH ,QWHUDNWLRQ GLHVHUEHLGHQ5HGR[SDUWQHUEHHLQIOXW>6FKHQNPDQ@
$OOJHPHLQZLUGIUGLH2[\JHQLHUXQJQXUGLHhEHUWUDJXQJGHV]ZHLWHQ(OHNWURQVYRQ&\WRFKURP E DXI 3 EHVFKULHEHQ &\WRFKURP E EHVLW]W HLQ ]X JHULQJHV5HGR[SRWHQWLDO XP EHUHLWV GDV HUVWH (OHNWURQ DXI &\WRFKURP3 EHUWUDJHQ ]XN|QQHQ'HQQRFKZXUGHGHU7UDQVIHUEHLGHU(OHNWURQHQGXUFK&\WRFKURPE DXIGDV3(Q]\P IU GLH2[LGDWLRQ YRQS1LWURSKHQRO >,QJHOPDQ6XQGEHUJ @ VRZLHDXI&<3(IUGLH2'HPHWK\OLHUXQJYRQ(WKR[\FXPDULQEHVFKULHEHQ><DPD]DNLHWDOE@
(EHQIDOOVZLFKWLJIUGLH)XQNWLRQPHPEUDQVWlQGLJHU(Q]\PHLVWGDV9RUKDQGHQVHLQEHVWLPPWHU3KRVSKROLSLGH:lKUHQG LQ0LNURVRPHQGLH(Q]\PH LQ LKUHUQDWUOLFKHQ%LRPHPEUDQYHUDQNHUWVLQGPXGLHVHIU6WXGLHQPLWJHUHLQLJWHQ3URWHLQHQGXUFKJHHLJQHWH =XVlW]H LPLWLHUW ZHUGHQ GD HV VRQVW ]XP 9HUOXVW GHU $NWLYLWlW GXUFK$JJUHJDWLRQ PHKUHUHU (Q]\PH NRPPW >7HVWD @ (Q]\PH N|QQHQ DXI GHU0HPEUDQ PRQRPHU RGHU DOV &OXVWHU YRUOLHJHQ ZREHL OHW]WHUH LQ GHU 5HJHO HLQHK|KHUH HQ]\PDWLVFKH $NWLYLWlW DXIZHLVHQ 6HFKV 3(Q]\PH ELOGHQ GDEHL HLQ&OXVWHU XP HLQ 0ROHNO 35HGXNWDVH XQG N|QQHQ VR VFKQHOO PLWHLQDQGHULQWHUDJLHUHQ $XHUGHP EHHLQIOXVVHQ 3KRVSKROLSLGH ZDKUVFKHLQOLFK GLH6XEVWUDWELQGXQJVRZLHGLH.RQIRUPDWLRQGHV(Q]\PVXQGGDPLWVHLQHQVSLQ=XVWDQG>/HZLV@




3(Q]\PHVLQG3URWHLQHPLWHLQHP+lPRWKLRODWJHUVWDOVSURVWKHWLVFKHU*UXSSHXQGHLQHP(LVHQDOV=HQWUDODWRP'LH+lPELQGXQJVVHLWHLVWLQDOOHQ3(Q]\PHQKRFKNRQVHUYLHUW >.R\PDQV @ 'DV (LVHQ NDQQ HLQHQ .RPSOH[ PLW LQVJHVDPWVHFKV/LJDQGHQHLQJHKHQ9LHU6WLFNVWRIIDWRPHGHV3URWRSRUSK\ULQULQJV\VWHPVVLQGGHUDUW DQ GDV (LVHQ JHEXQGHQ 'HU IQIWH /LJDQG ZLUG DXV HLQHP 7KLRODWUHVW GHU$PLQRVlXUH &\VWHLQ JHELOGHW GHU GLH 9HUNQSIXQJ GHV +lPVPLW GHP $SRSURWHLQKHUVWHOOW'LHVHU6FKZHIHOLVWIUYLHOH(LJHQVFKDIWHQGHV(Q]\PVYHUDQWZRUWOLFKXQGNDQQXDGDV5HGR[SRWHQWLDOHUKHEOLFKEHHLQIOXHQ>/HZLV@:HLWHUKLQ LVWGHU7KLRODW5HVW LQ.RPELQDWLRQPLW.RKOHQPRQR[LG DQ VHFKVWHU.RRUGLQDWLRQVVWHOOH IUGLHFKDUDNWHULVWLVFKH$EVRUSWLRQGHVUHGX]LHUWHQ3EHLQPYHUDQWZRUWOLFKGLHLP'LIIHUHQ]VSHNWUXPGHXWOLFK]XHUNHQQHQLVWXQGGLHVHP(Q]\PVHLQHQ1DPHQJDE>/HZLV @ (LQ VHFKVWHU /LJDQG NDQQ PX DEHU QLFKW JHEXQGHQ ZHUGHQ ,P5XKH]XVWDQGGHV(Q]\PVEHVHW]W]%:DVVHUGLHVHFKVWH.RRUGLQDWLRQVVWHOOHGHV(LVHQV
'DV =HQWUDODWRP (LVHQ EHVLW]W IQI G(OHNWURQHQ GLH LQ ]ZHL XQWHUVFKLHGOLFKHQ=XVWlQGHQ LQ GHQ G2UELWDOHQ DQJHRUGQHW YRUOLHJHQ N|QQHQ -H QDFK $QODJHUXQJHLQHV  /LJDQGHQ ILQGHW HLQH $XIVSDOWXQJ GHU (QHUJLHQLYHDXV GHU IQI G2UELWDOHVWDWW'DEHLEHILQGHQVLFKGUHLGHU2UELWDOH]ZLVFKHQGHQ%LQGXQJVDFKVHQXQGVLQGGDKHU HQHUJHWLVFK EHJQVWLJW ZlKUHQG GLH UHVWOLFKHQ ]ZHL JHQDX DXI GHQ $FKVHQOLHJHQ XQG HLQ K|KHUHV (QHUJLHQLYHDX EHVLW]HQ 'DV $XVPD GLHVHU (QHUJLHDXIVSDOWXQJ LVW DEKlQJLJ YRQ GHU %LQGXQJ HLQHV D[LDOHQ /LJDQGHQ DQ GLH .RRUGLQDWLRQVVWHOOH GHV (LVHQV XQG YRQ GHU $UW GLHVHV %LQGXQJVSDUWQHUV%HVHW]HQDOOHIQIG(OHNWURQHQMHZHLOVQXUGLHGUHLHQHUJHWLVFKJQVWLJHUHQ2UELWDOHVR OLHJHQ YLHU (OHNWURQHQ JHSDDUW XQG HLQV XQJHSDDUW YRU 'LHVHQ =XVWDQGEH]HLFKQHW PDQ DOV ORZVSLQ $EE  ,VW GHU (QHUJLHXQWHUVFKLHG GHU IQI G2UELWDOHQLFKWVRJURN|QQHQDOOHG2UELWDOHMHZHLOVHLQ]HOQJHPlGHU+XQGVFKHQ5HJHOEHVHW]WZHUGHQZREHLGLH(OHNWURQHQSDUDOOHOHQVSLQEHVLW]HQ'LHVHU=XVWDQGZLUG DOV KLJK VSLQ )RUP EH]HLFKQHW $EE  %HLGH =XVWlQGH OLHJHQ LP*OHLFKJHZLFKW YRU ZREHL GHU HLQH LQ $EKlQJLJNHLW YRQ GHQ D[LDOHQ /LJDQGHQIDYRULVLHUW ZLUG 'LH /LJDQGHQ N|QQHQ VR HLQH 9HUVFKLHEXQJ GHU VSHNWUDOHQ(LJHQVFKDIWHQGHV3(Q]\PVEHZLUNHQ
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$EE (OHNWURQHQYHUWHLOXQJGHU IQI$XHQHOHNWURQHQGHV(LVHQ ,,, LQGHQG2UELWDOHQLPORZVSLQXQGKLJKVSLQ=XVWDQG




























$EE .DWDO\WLVFKHU 0HFKDQLVPXV GHU 0RQRR[\JHQLHUXQJ GXUFK &\WRFKURP3Ö (QWNRSSOXQJVUHDNWLRQHQGHVNDWDO\WLVFKHQ=\NOXV
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 6XEVWUDWELQGXQJ 'LH %LQGXQJ HLQHV 6XEVWUDWV  DQ GLH K\GURSKREH6XEVWUDWELQGXQJVWDVFKHGLHVLFKLQUlXPOLFKHU1lKH]XP+lPEHILQGHWEHZLUNWHLQ9HUGUlQJHQ GHV :DVVHUV YRQ GHU  .RRUGLQDWLRQVVWHOOH GHV (LVHQV VRZLH GHUEULJHQ :DVVHUPROHNOH LP DNWLYHQ =HQWUXP MH QDFK *U|H XQG /LSRSKLOLH GHV6XEVWUDWV >/HZLV DQG 3UDWW @ 'D GXUFK GLH 6XEVWUDWELQGXQJ VRPLW PHKUHUH:DVVHUPROHNOH GXUFK 'HVROYDWLVLHUXQJ IUHLJHVHW]W ZHUGHQ VWHOOW GLHVHU 9RUJDQJHLQHQHQWURSLHJHVWHXHUWHQ3UR]HGDU>/HZLV@'HU=XJDQJHLQHV6XEVWUDWV]XUK\GURSKREHQ%LQGXQJVWDVFKHHUIROJW EHU VRJHQDQQWH=XJDQJVWXQQHOZREHL MHGHV(Q]\P ZDKUVFKHLQOLFK MH QDFK /LSRSKLOLH GHV 6XEVWUDWHV PHKUHUH :HJH EHVLW]W>.R\PDQV3RXORV@
'LH %LQGXQJ GHV 6XEVWUDWV HUIROJW EHU :HFKVHOZLUNXQJHQ PLW YHUVFKLHGHQHQ$PLQRVlXUHUHVWHQ GHV (Q]\PV >5DYLFKDQGUDQ @ 'LH %LQGXQJVWDVFKH LVW IUMHGHV3,VRHQ]\PVSH]LILVFKXQGVRPLWPLWEHVWLPPHQGIUGLH6XEVWUDWVSH]LILWlW>3RXORV @ 'LH 6XEVWUDWELQGXQJ NDQQ ZHLWHUKLQ HLQH 9HUPLQGHUXQJ GHUWKHUPLVFKHQ 0RELOLWlW GHV 3(Q]\PV EHZLUNHQ >2UWL] GH 0RQWHOODQR @ZRGXUFKGLH%LQGXQJHLQHV]ZHLWHQ6XEVWUDWVYHUKLQGHUWZLUG)UGDV&<3$VLQGKLQJHJHQ PHKUHUH %LQGXQJVVWHOOHQ EHNDQQW ZHOFKH JOHLFK]HLWLJ EHVHW]W ZHUGHQN|QQHQ >.KDQHW DO @:HLWHUKLQ NRPPW HV ]X HLQHU .RQIRUPDWLRQVlQGHUXQJZHOFKHGLH ,QWHUDNWLRQHQPLWGHU35HGXNWDVHE]Z&\WRFKURPE I|UGHUW >/HZLVDQG3UDWW@'XUFKGDV)HKOHQGHV:DVVHUOLJDQGHQZHUGHQGLH(LJHQVFKDIWHQGHVQXQSHQWDNRRUGLQLHUWHQ+lPVLPZHVHQWOLFKHQGXUFKGHQ7KLRODWUHVWLQ3RVLWLRQIQI EHVWLPPW 'LHVHU EHZLUNW HLQH 9HUPLQGHUXQJ GHU (QHUJLHDXIVSDOWXQJ GHUG2UELWDOHGHV(LVHQVXQGIDYRULVLHUWVRPLWGLH9HUVFKLHEXQJGHV*OHLFKJHZLFKWV LQ5LFKWXQJ KLJK VSLQ >/HZLV @ 'D GLHVH )RUP GHV (LVHQV HLQHQ HUK|KWHQ,RQHQUDGLXV EHVLW]W ZXUGH HLQH %HZHJXQJ GHV +lPHLVHQV DXV GHU (EHQH GHV3RUSK\ULQULQJV\VWHPV LQ 5LFKWXQJ GHV 6FKZHIHOOLJDQGHQ EHREDFKWHW ZRGXUFK GLH%LQGXQJHLQHV/LJDQGHQGHXWOLFKHUVFKZHUWZLUG>/HZLV@
'XUFK 9HUlQGHUXQJ GHV VSLQ=XVWDQGHV XQG GXUFK GLH HUQLHGULJWH'LHOHNWUL]LWlWVNRQVWDQWH GXUFK 'HVROYDWLVLHUXQJ ZLUG GDV 5HGR[SRWHQWLDO GHV&\WRFKURP 3(Q]\PV ZHOFKHV LP 5XKH]XVWDQG ]ZLVFKHQ± XQG ±P9OLHJW XP FD  P9 DQJHKREHQ >/HZLV @ 'LH hEHUWUDJXQJ HLQHV (OHNWURQVGXUFK GLH 1$'3+&\WRFKURP 3 5HGXNWDVH PLW HLQHP 5HGR[SRWHQWLDO YRQ
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± P9 ZLUG GDGXUFK HUVW HUP|JOLFKW =DKOUHLFKH $XWRUHQ SRVWXOLHUHQ HLQH.RUUHODWLRQ YRQ VSLQ=XVWDQG XQG 5HGR[SRWHQWLDO >/HZLV @ 'LH %LQGXQJ GHV6XEVWUDWVVWHOOWHLQHQZLFKWLJHQ,QLWLDWLRQVVFKULWWGHV3=\NOXVGDU
%LVKHU NRQQWHQ GUHL YHUVFKLHGHQH $UWHQ GHU 6XEVWUDWELQGXQJ VSHNWURVNRSLVFKQDFKJHZLHVHQZHUGHQ7\S ,6SHNWUHQHUKlOWPDQGXUFKGLH%LQGXQJGHV6XEVWUDWVDQ GLH K\GURSKREH 6XEVWUDWELQGXQJVWDVFKH GHV (Q]\PV LQ UlXPOLFKHU 1lKHGHVDNWLYHQ=HQWUXPV'LHVH$UWGHU%LQGXQJVWHOOWGLHDPPHLVWHQYHUEUHLWHWHGDU7\S,,6SHNWUHQHQWVWHKHQGXUFK/LJDQGHQELQGXQJGHV6XEVWUDWVDQGDV+lPHLVHQZREHLHV VLFKPHLVW XP 6XEVWDQ]HQPLW IUHLHP (OHNWURQHQSDDU KDQGHOW 'LHVH )RUP GHU%LQGXQJZLUGIUYLHOH,QKLELWRUHQEHREDFKWHWHVNRPPWQLFKW]XHLQHU9HUVFKLHEXQJGHV VSLQ *OHLFKJHZLFKWV LQ 5LFKWXQJ KLJK VSLQ 6FKOLHOLFK ZXUGHQ UHYHUVH 7\S,PRGLIL]LHUWH7\S,,6SHNWUHQEHVFKULHEHQGHUHQ(QWVWHKXQJPDQELVODQJQRFKQLFKWNOlUHQ NRQQWH $XFK KLHU LVW GLH ORZ VSLQ )RUP IDYRULVLHUW HQWZHGHU GXUFK HLQH6XEVWUDWELQGXQJRKQH9HUGUlQJXQJGHV:DVVHUVYRQGHU.RRUGLQDWLRQVVWHOOHRGHUGXUFK HLQH +lP/LJDQGHQ,QWHUDNWLRQ 'LH PHLVWHQ UHYHUVHQ 7\S ,6XEVWUDWHHQWKDOWHQ HLQHQ 6DXHUVWRII RGHU 6WLFNVWRII GHU ]XU $XVELOGXQJ YRQ :DVVHUVWRIIEUFNHQEHIlKLJWLVW>/HZLV@
 (UVWH 5HGXNWLRQ 'XUFK GLH 9HUlQGHUXQJ GHV 5HGR[SRWHQWLDOV QDFK6XEVWUDWELQGXQJ HUIROJW UDVFK GLH HUVWH (OHNWURQHQEHUWUDJXQJ YRQ GHU 35HGXNWDVHDXIGDV3(Q]\PZRGXUFKGDV(LVHQ,,,]X(LVHQ,,UHGX]LHUWZLUG,P6XEVWUDWXQJHEXQGHQHQ=XVWDQGZUGH3HLQYLHO]XQLHGULJHV5HGR[SRWHQWLDOEHVLW]HQXPUHGX]LHUWZHUGHQ]XN|QQHQ(UVWGXUFKGLH$QODJHUXQJGHV6XEVWUDWHVXQGGHUGDPLWYHUEXQGHQHQbQGHUXQJGHV5HGR[SRWHQWLDOVEHVLW]WGDV3(Q]\PHLQ SRVLWLYHUHV 3RWHQWLDO DOV GHU (OHNWURQHQEHUWUlJHU ZRGXUFK GLH hEHUWUDJXQJHLQHV (OHNWURQV HUP|JOLFKW ZLUG 'LHVHU .RQWUROOPHFKDQLVPXV YHUKLQGHUW GHQ(OHNWURQHQWUDQVIHU LQ $EZHVHQKHLW HLQHV ]X R[\JHQLHUHQGHQ 6XEVWUDWHVXQG VRPLWGLH9HUVFKZHQGXQJZHUWYROOHU5HGXNWLRQVlTXLYDOHQWH
'LH(OHNWURQHQEHUWUDJXQJHUIROJWQDFK.RPSOH[ELOGXQJ]ZLVFKHQ&\WRFKURP3XQGGHU35HGXNWDVH>*RHSWDU@'DEHLNRPPWHV]XU$XVELOGXQJLRQLVFKHU:HFKVHOZLUNXQJHQ GXUFK QHJDWLY JHODGHQH $PLQRVlXUHUHVWH GHU 35HGXNWDVHVRZLHSRVLWLYH$PLQRVlXUHUHVWHGHV3>.R\PDQV@'LH*HVFKZLQGLJNHLWGHU
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(OHNWURQHQEHUWUDJXQJ KlQJW YRP $EVWDQG GLHVHU EHLGHQ 5HGR[SDUWQHU GHU'LHOHNWUL]LWlWVNRQVWDQWHQGHV0HGLXPVVRZLHYRQGHQPRODUHQ.RQ]HQWUDWLRQHQGHUEHWHLOLJWHQ (Q]\PH DE >/HZLV DQG 3UDWW @ hEHU GLH %HWHLOLJXQJ HLQHVKRFKNRQVHUYLHUWHQ 7U\SWRSKDQUHVWV LP DNWLYHQ =HQWUXPV DP (OHNWURQHQWUDQVIHUGXUFK :DVVHUVWRIIEUFNHQELQGXQJHQ RGHU SS :HFKVHOZLUNXQJHQ ZLUG VSHNXOLHUW>/HZLVDQG3UDWW@
6DXHUVWRIIELQGXQJ6DXHUVWRII LVWHLQ'LUDGLNDOXQG]HLJWZLHDXFK&2XQG&1HLQH KRKH$IILQLWlW ]XP(LVHQ ,, ZlKUHQGHV QLFKW LQ GHU /DJH LVW DQ(LVHQ ,,, ]XELQGHQ'LH%LQGXQJYRQ2 DQ(LVHQ,,HUIROJWDQJXOlUXQGEHZLUNWHLQHbQGHUXQJGHVVSLQ*OHLFKJHZLFKWV]XJXQVWHQGHVORZVSLQV>/HZLVDQG3UDWW@6DXHUVWRIIEHVLW]WHLQH=XJDQJVVWHOOH]XP+lPGLHHLQH$UW7XQQHO IUNOHLQH0ROHNOHGXUFKHLQHXQEOLFKH'HIRUPDWLRQGHUD+HOL[EHLP+lPGDUVWHOOW>/HZLVDQG3UDWW@=XGHPZXUGHHLQH%LQGXQJVWDVFKHIUPROHNXODUHQ6DXHUVWRII LQ3FDP HQWGHFNWZREHLXQNODUEOHLEW]XZHOFKHP=HLWSXQNWGLHVHEHVHW]WZLUG>.R\PDQV@
1DFK 2%LQGXQJ DQ GDV +lPHLVHQ ZLUG GHU )H,,2.RPSOH[ PHVRPHULHVWDELOLVLHUWZREHLGHUVWDELOHUH)H,,,2.RPSOH[6XSHUR[LGUDGLNDOHLQHPHVRPHUH)RUPGDUVWHOOWD>/HZLVDQG3UDWW@'LHVHU(LVHQ6XSHUR[LGNRPSOH[ZLUG]XPHLQHQ GXUFK GLH %LQGXQJ HLQHV 6XEVWUDWHV VWDELOLVLHUW >/HZLV @ ]XP DQGHUHQGXUFKGLH(UK|KXQJGHU(OHNWURQHQGLFKWHDP6DXHUVWRIIGXUFKGHQ7KLRODW/LJDQGHQDQIQIWHU.RRUGLQDWLRQVVWHOOH>7HVWD@
:LUG DQ GLHVHU 6WHOOH NHLQ ]ZHLWHV (OHNWURQ EHUWUDJHQ NRPPW HV ]X HLQHU(QWNRSSOXQJ GHV NDWDO\WLVFKHQ =\NOXV XQG GDV 6XSHUR[LG5DGLNDO$QLRQ ZLUGIUHLJHVHW]W E 'LHVHU 3UR]H ZLUG GXUFK :DVVHUPROHNOH LP DNWLYHQ =HQWUXPEHJQVWLJW >*RHSWDU @ (LQH VROFKH (QWNRSSOXQJVUHDNWLRQ VSLHOW IUSK\VLRORJLVFKH 6WRIIZHFKVHOSUR]HVVH HLQH JURH 5ROOH YRU DOOHP IU GLH/LSLGSHUR[LGDWLRQ GXUFK &<3( (LQ 6XSHUR[LGUDGLNDO LVW KLHUEHL HLQ SRWHQWHU,QLWLDWRUGLHVHU5HDNWLRQ>*RHSWDU@'LH6DXHUVWRIIELQGXQJXQGGLH(QWVWHKXQJGHV6XSHUR[LG5DGLNDOVNRQQWHQPLWWHOV5DPDQVSHNWURVNRSLHQDFKJHZLHVHQZHUGHQ>2UWL]GH 0RQWHOODQR@
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 =ZHLWH 5HGXNWLRQ XQG 3URGXNWELOGXQJ (LQ ]ZHLWHV (OHNWURQ NDQQ HEHQIDOOVGXUFK GLH1$'3+&\WRFKURP35HGXNWDVH EHUWUDJHQZHUGHQ DEHU DXFK GDV&RHQ]\P &\WRFKURP E LVW KLHU]X LQ GHU /DJH >/HZLV  7HVWD @ 'LHVHU3UR]H OlXIW UHODWLY ODQJVDP DE XQG ZLUG GDKHU YLHOIDFK DOV JHVFKZLQGLJNHLWVEHVWLPPHQGHU6FKULWWGLVNXWLHUW>/HZLVDQG3UDWW@'XUFKGLHhEHUWUDJXQJHLQHV(OHNWURQV DXI GHQ (LVHQ ,,,6XSHUR[LGUDGLNDO.RPSOH[ HQWVWHKW HLQ (LVHQ ,,,3HUR[\NRPSOH['LH22%LQGXQJNDQQQXQHQWZHGHUKRPRO\WLVFKRGHUKHWHURO\WLVFKJHVSDOWHQZHUGHQZRGXUFKZDKUVFKHLQOLFKHLQ2[HQ 2[RNRPSOH[$EEXQWHU)UHLVHW]HQHLQHV:DVVHUPROHNOV HQWVWHKW  >7HVWD @%HLGH$UWHQGHU226SDOWXQJ ZXUGHQ LQ 30RGHOOHQ EHREDFKWHW NRQQWHQ GLUHNW MHGRFK QRFK QLFKWJH]HLJW ZHUGHQ >2UWL] GH 0RQWHOODQR @ 'LH (QWVWHKXQJ HLQHV (LVHQ2[HQ.RPSOH[HV NRQQWH PLWWOHUZHLOH GXUFK .RPELQDWLRQ YRQ 5|QWJHQVWUXNWXUDQDO\VH=HLWDXIO|VXQJ XQG 7LHIWHPSHUDWXUEHGLQJXQJHQ VWUXNWXUHOO QDFKJHZLHVHQ ZHUGHQ>6FKOLFKWLQJHWDO@







$EE 0|JOLFKH =ZLVFKHQVWUXNWXUHQ GHV 2[RNRPSOH[HV ZlKUHQG GHVR[LGDWLYHQNDWDO\WLVFKHQ=\NOXVYRQ&\WRFKURP3




'LHREHQEHVFKULHEHQH6SDOWXQJGHV(LVHQ3HUR[\NRPSOH[HVXQWHU(QWVWHKXQJGHV2[RNRPSOH[HVPXIUGLH2[\JHQLHUXQJHLQHV6XEVWUDWHVQLFKW]ZLQJHQGHUIROJHQ,QPDQFKHQ)lOOHQNDQQDXFKGHU3HUR[\NRPSOH[GDVR[LGLHUHQGH$JHQVGDUVWHOOHQ>/HZLVDQG3UDWW@)U GLH (LQIKUXQJ GHV 6DXHUVWRIIV LQ GDV 6XEVWUDW NRQQWH NHLQ JHPHLQVDPHU0HFKDQLVPXV IU3(Q]\PH IHVWJHVWHOOWZHUGHQ:DKUVFKHLQOLFK JHVFKLHKWGLHVLQ$EKlQJLJNHLWYRPMHZHLOLJHQ,VRHQ]\PXQGYRP6XEVWUDW>/HZLV@$Q GLHVHU 6WHOOH GHV 2[\JHQLHUXQJV]\NOXV EHVWHKW GLH *HIDKU HLQHU ZHLWHUHQ(QWNRSSOXQJGLH]XU)UHLVHW]XQJYRQ:DVVHUVWRIISHUR[LG IKUW D'LHVJHVFKLHKWYRU DOOHP LQ $EZHVHQKHLW YRQ 6XEVWUDWHQ RGHU GXUFK XQ]XUHLFKHQGH %LQGXQJ GHU6XEVWDQ]HQ>7HVWD@XQGZLUG]XVlW]OLFKGXUFKGLH$QZHVHQKHLWYRQ:DVVHULQGHU1lKHGHVDNWLYHQ=HQWUXPVJHI|UGHUW
 3URGXNWIUHLVHW]XQJ 'LH +\GURSKLOLH GHV 6XEVWUDWV ZLUG GXUFK GLH (LQIKUXQJHLQHV 6DXHUVWRIIDWRPV JHVWHLJHUW ZRGXUFK GLH +lPXPJHEXQJ EHVVHU VROYDWLVLHUWZHUGHQNDQQ'DGXUFKNDQQHLQ+20ROHNOHUQHXWDOV/LJDQGDQGDV(LVHQ ,,,ELQGHQ ZRPLW GHU $XVJDQJV]XVWDQG ZLHGHUKHUJHVWHOOW ZlUH  'XUFK GLH2[\JHQLHUXQJ HQWVWHKHQ LQVJHVDPW PRO R[\JHQLHUWHV 6XEVWUDW VRZLH  PRO:DVVHU (LQLJHQ $PLQRVlXUHQ GHV DNWLYHQ =HQWUXPV NRPPW ZLHGHU HLQH6FKOVVHOIXQNWLRQ ]X GD VLH GDV $XVPD GHU 6ROYDWDWLRQ GHV DNWLYHQ =HQWUXPVZlKUHQGGHUHLQ]HOQHQ.DWDO\VHVFKULWWHEHHLQIOXVVHQ >/HZLVDQG3UDWW@$XFKGLH3URGXNWIUHLVHW]XQJ LVWQRFKQLFKWDXVUHLFKHQGDXIJHNOlUW*XHQJHULFKHQWGHFNWH]% IU GDV &<3$ HLQHQ JHVFKZLQGLJNHLWVEHVWLPPHQGHQ 6FKULWW QRFK QDFK GHU3URGXNWELOGXQJGHUMHGRFKNHLQH(UNOlUXQJIDQG>*XHQJHULFK@
$Q GHU JHVDPWHQ 0RQRR[\JHQLHUXQJVUHDNWLRQ VLQG ZDKUVFKHLQOLFK ]DKOUHLFKH$PLQRVlXUHUHVWH GHV $SRSURWHLQV EHWHLOLJW 'LHVH 9HUPXWXQJ NRQQWH GXUFKJHULFKWHWH 0XWDWLRQV6WXGLHQ EHVWlWLJW ZHUGHQ >3RXORV @ $XFK NRQQWH HLQH9HUlQGHUXQJGHU 6WUXNWXULQGHU1lKHGHVDNWLYHQ=HQWUXPVZlKUHQGGHVJHVDPWHQ
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NDWDO\WLVFKHQ=\NOXVEHREDFKWHWZHUGHQ>*XHQJHULFK@:HLWHUH$XINOlUXQJ]XP0HFKDQLVPXV GHU 0RQRR[\JHQLHUXQJ GXUFK 3 VROOHQ 6WXGLHQ YRQ.ULVWDOOVWUXNWXUHQ VRZLH YRQ JHO|VWHQ 6WUXNWXUHQ GHU (Q]\PH JHULFKWHWH0XWDJHQHVH6WXGLHQ FKHPLVFKH 0RGLILNDWLRQHQ GLH (UIRUVFKXQJ YRQ 6XEVWUDW,QWHUDNWLRQHQRGHUDXFKVLPSOH&RPSXWHU&KHPLHHUEULQJHQ$XFKGLH9HUEHVVHUXQJGHU VSHNWURVNRSLVFKHQ 0|JOLFKNHLWHQ N|QQWH ]% ]XP  1DFKZHLV GHU UHDNWLYHQ6DXHUVWRIIVSH]LHVIKUHQ>.R\PDQV*XHQJHULFKHWDO@%LVKHUEHNDQQWLVW GLH %HHLQIOXVVXQJ GHU (OHNWURQHQEHUWUDJXQJ GXUFK GLH .RQIRUPDWLRQ GHV(Q]\PV GHQ 2[LGDWLRQVJUDG GHQ VSLQ=XVWDQG GLH 6XEVWUDW%LQGXQJ VRZLH GLH$QZHVHQKHLWYRQ3KRVSKROLSLGHQ>7HVWD@
$XV DOO GLHVHQ ]XVDPPHQJHWUDJHQHQ (UNHQQWQLVVHQ OlW VLFK IROJHUQ GD GLH0RQRR[\JHQLHUXQJGXUFK3(Q]\PHLPDOOJHPHLQHQJOHLFKDEOlXIW'HQQRFKJLOWHLQY|OOLJHLQKHLWOLFKHUNDWDO\WLVFKHU0HFKDQLVPXVDOVXQZDKUVFKHLQOLFK(UZLUGXDYRQ GHP MHZHLOLJHQ ,VRHQ]\P YRP 6XEVWUDW VRZLH YRQ GHQ 9HUKlOWQLVVHQ GHU8PJHEXQJEHVWLPPW>3RXORV@
 6WDQGGHU9RUDUEHLWHQ
%HL GHU 8QWHUVXFKXQJ GHU1+\GUR[\OLHUXQJ YRQ VWDUN EDVLVFKHQ VWLFNVWRIIKDOWLJHQIXQNWLRQHOOHQ*UXSSHQILHODXIGDVLFKVROFKH5HDNWLRQHQ]ZDULQYLYRQDFKZHLVHQODVVHQGDV9RUNRPPHQHQWVSUHFKHQGHU1K\GUR[\OLHUWHU0HWDEROLWHQLP2UJDQLVPXVDEHU HKHU JHULQJ LVW (LQH (UNOlUXQJ ZLUG LQ GHU VHKU VFKQHOOHQ 5FNUHGXNWLRQSULPlUHU1R[\JHQLHUWHU0HWDEROLWHQJHVHKHQ'LH5HGXNWLRQYRQ%HQ]DPLGR[LP]X%HQ]DPLGLQ ZXUGH HUVWPDOV  XQDEKlQJLJ YRQHLQDQGHU LQ ]ZHL $UEHLWVNUHLVHQEHVFKULHEHQ>&OHPHQWHWDO+DXSWPDQQHWDO@




,P $UEHLWVNUHLV &OHPHQW JHODQJ HV GDQQ DXFK GLHVH GULWWH .RPSRQHQWH DXV6FKZHLQHOHEHU ]X LVROLHUHQ >&OHPHQWHW DO @ =XU QlKHUHQ &KDUDNWHULVLHUXQJZXUGH GDV 3URWHLQ HQ]\PDWLVFK JHVSDOWHQ XQG GLH $PLQRVlXUHVHTXHQ]HQ YRQPHKUHUHQ )UDJPHQWHQ EHVWLPPW 'LHVH ]HLJWHQ KRKH hEHUHLQVWLPPXQJHQ PLWVROFKHQYRQ&\WRFKURP3,VRHQ]\PHQGHU8QWHUIDPLOLH'>&OHPHQWHWDO@$QDORJLHQ ]X DQGHUHQ 3,VRHQ]\PHQ ZDUHQ ZHQLJHU DXIIlOOLJ 6R OLH VLFK GLH5HGXNWLRQ EHLVSLHOVZHLVH QLFKW GXUFK GLH $QZHVHQKHLW YRQ &\DQLG,RQHQ DOVXQVSH]LILVFKH 3,QKLELWRUHQ KHPPHQ >/RPE @ 2FW\ODPLQ KLQJHJHQ HLQZHLWHUHUXQVSH]LILVFKHU3,QKLELWRUHUJDEMHGRFKLQP0.RQ]HQWUDWLRQHLQHXPHUQLHGULJWH5HGXNWDVH$NWLYLWlW>0|OOHU@
$XFK ZHLWHUH 8QWHUVXFKXQJHQ GLHVHV 3URWHLQV ]HLJWHQ GD HV VLFK DXIJUXQG GHV.RKOHQPRQR[LG6SHNWUXPVXQGW\SLVFKHU3DEKlQJLJHU5HDNWLRQHQXPHLQ3,VRHQ]\P KDQGHOW 'LH IU KXPDQHV &<3' VSH]LILVFKH2'HPHWK\OLHUXQJ YRQ'H[WURPHWKRUSKDQ LP UHNRQVWLWXLHUWHQ 6\VWHP PLW 1$'3+ XQG GHU 1$'3+&\WRFKURP 3 5HGXNWDVH NRQQWH GHWHNWLHUW ZHUGHQ >0|OOHU @ (LQ 3(Q]\P GHU 8QWHUIDPLOLH ' LVW ELV GDKLQ QRFK QLFKW DXV 6FKZHLQHOHEHU JHUHLQLJWZRUGHQ(VZXUGHVRPLWHLQJDQ]QHXHV6\VWHPHQWGHFNWZHOFKHV LQGHU/DJH LVW6WLFNVWRIIUHGXNWLRQHQGXUFK]XIKUHQ'DV=XVDPPHQVSLHOYRQ&\WRFKURPE XQGE5HGXNWDVHPLWHLQHP3,VRHQ]\PZXUGHELVKHUQXUIUR[LGDWLYHDEHUQRFKQLFKWIUUHGXNWLYH8PZDQGOXQJHQEHVFKULHEHQ>&OHPHQWHWDO@
5HNRQVWLWXLHUWH6\VWHPHPLWGHQGUHL.RPSRQHQWHQDXV6FKZHLQHOHEHUNDWDO\VLHUHQXQWHU RSWLPDOHQ %HGLQJXQJHQ GLH 5HGXNWLRQ YRP %HQ]DPLGR[LP VHKU HIIL]LHQW (VZXUGH HEHQIDOOV JH]HLJW GD GLHVH 5HGXNWLRQ QXU LQ *HJHQZDUW DOOHU GUHL.RPSRQHQWHQPLWVHKUKRKHU8PVHW]XQJVUDWHYHUOlXIW%HL$EZHVHQKHLWHLQHVRGHU]ZHLHU .RPSRQHQWHQ VLQG GLH 8PVHW]XQJVUDWHQ YHUJOHLFKVZHLVH JHULQJ ZREHL1$'+ HLQGHXWLJ GDV EHYRU]XJWH &RVXEVWUDW GDUVWHOOW >&OHPHQWHW DO @ 'HU(LQVDW]HLQHV$QWLN|USHUVJHJHQ&\WRFKURPEGHUGLH5HGXNWLRQVWDUN]XKHPPHQ
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YHUPRFKWH EHVWlWLJWH GLH %HWHLOLJXQJ GLHVHV &RHQ]\PV DQ GHU 5HDNWLRQ >/RPE@
:HLWHUH 1K\GUR[\OLHUWH 6XEVWUDWH ZLH 1+\GUR[\GHEULVRTXLQ *XDQR[DEHQ] XQG10HWK\OK\GUR[\ODPLQZXUGHQGXUFKGDV(Q]\PV\VWHPUHGX]LHUW>/RPE@(LQ0HFKDQLVPXVGHU5HGXNWLRQZXUGHYRQ/RPESRVWXOLHUWLQGHP&\WRFKURPEGXUFKGLH1$'+&\WRFKURPE 5HGXNWDVH]XQlFKVW UHGX]LHUWZLUGXQGDQVFKOLHHQGHLQH:HFKVHOZLUNXQJ PLW GHP &\WRFKURP 3 EHU NRPSOHPHQWlUH /DGXQJVSDDUXQJHLQJHKW'LHVHU)H,,)H,,,.RPSOH[NDQQGXUFKHLQZHLWHUHV(OHNWURQGHUE5HGXNWDVH]XP)H,,)H,,.RPSOH[ UHGX]LHUWZHUGHQ'LHEHLGHQ(OHNWURQHQN|QQHQVRVLPXOWDQDXIGDV6XEVWUDWEHUWUDJHQZHUGHQ>/RPE@'D]XSDVVHQGIKUWHQVWHLJHQGH0HQJHQ DQ &\WRFKURP E ]XP ,QNXEDWLRQVDQVDW] ]X OLQHDU DQVWHLJHQGHQ8PVHW]XQJVUDWHQZlKUHQGVWHLJHQGHE5HGXNWDVH.RQ]HQWUDWLRQHQVFKQHOOLQHLQHU6lWWLJXQJUHVXOWLHUWHQ>/RPE@:lKUHQG&\WRFKURPE HLQHQVWDELOHQ.RPSOH[PLW GHP 3(Q]\P HLQJHKW NDQQ GLH E5HGXNWDVH PLW PHKUHUHQ 0ROHNOHQ&\WRFKURPE VFKQHOOKLQWHUHLQDQGHU LQWHUDJLHUHQVRGDHLQHJHULQJHUH0HQJHDQ5HGXNWDVHDXVUHLFKHQGLVW




6XEVWUDWELQGXQJVVSHNWUHQ HUJDEHQ NHLQ HLQGHXWLJHV 7\S , RGHU 7\S ,,6SHNWUXPVRQGHUQHLQH0LVFKIRUPDXVEHLGHPVRGDNHLQHGLUHNWHQ$XVVDJHQ]XU%LQGXQJGHV6XEVWUDWV DP(Q]\PJHPDFKWZHUGHQ NRQQWHQ >0|OOHU @ ,Q$EZHVHQKHLWYRQ%HQ]DPLGR[LPZXUGHGDV3(Q]\P'QLFKWGXUFK1$'+&\WRFKURPE XQGGLH E 5HGXNWDVH UHGX]LHUW ZDV GLH IHKOHQGH $EVRUSWLRQ EHL  QP LP &2'LIIHUHQ]VSHNWUXP ]HLJWH 'LH 5HGXNWLRQ HUIROJWH LQ $EZHVHQKHLW HLQHV 6XEVWUDWVMHGRFKGXUFK1$'3+XQGGLH35HGXNWDVH>0|OOHU@









'LH%HWHLOLJXQJYRQ&\WRFKURPE DQGHU5HGXNWLRQ1K\GUR[\OLHUWHU9HUELQGXQJHQNRQQWH GXUFK =XVDW] HLQHV $QWLN|USHUV JHJHQ &\WRFKURP E EHVWlWLJW ZHUGHQ:HLWHUKLQ NRQQWH GLH  XQEHNDQQWH 3URWHLQNRPSRQHQWH GLHVHV UHGXNWLYHQ(Q]\PV\VWHPVDOV3,VRHQ]\PLGHQWLIL]LHUWZHUGHQ1XQVROODXFKGLH%HWHLOLJXQJGHU1$'+&\WRFKURPE 5HGXNWDVHDQGHU%LRWUDQVIRUPDWLRQYRQ%HQ]DPLGR[LP]X%HQ]DPLGLQ ZHLWHU XQWHUPDXHUW ZHUGHQ +LHU]X VROOHQ ZHLWHUH ,QKLELWRUVWXGLHQ PLW+HPPVWRIIHQGHUE5HGXNWDVHGXUFKJHIKUWZHUGHQ
'LH JHJHQZlUWLJHQ hEHUOHJXQJHQ JHKHQ GDYRQ DXV GD GLH HLQ]HOQHQ.RPSRQHQWHQ1$'+&\WRFKURPE 5HGXNWDVH&\WRFKURPE XQG&\WRFKURP3
0(&+$1,6086'(55('8.7,21921%(1=$0,'2;,0(1



















 5HGXNWLRQ YRQ %HQ]DPLGR[LP XQWHU DQDHUREHQ %HGLQJXQJHQ
$OOH IUGLH ,QNXEDWLRQEHQ|WLJWHQ3XIIHUXQG/|VXQJHQZXUGHQGXUFK%HJDVHQPLW+HOLXPYRQ6DXHUVWRIIEHIUHLW,QHLQHP([VLNNDWRUZXUGHGXUFKPHKUIDFKHV(QWJDVHQPLWWHOV:DVVHUVWUDKOSXPSHXQGHUQHXWHV%HIOOHQPLW$UJRQHLQHVDXHUVWRIIIUHLH$WPRVSKlUHJHVFKDIIHQ)U GLH8PVHW]XQJPLW0LNURVRPHQZXUGHQJPLNURVRPDOHV3URWHLQ]XVDPPHQPLWP0%HQ]DPLGR[LPXQGP01$'+LQP03KRVSKDWSXIIHUS+ DXI(LVLP([VLNNDWRU]XVDPPHQSLSHWWLHUW)UGLH5HGXNWLRQLPUHNRQVWLWXLHUWHQ6\VWHPHUIROJWH HLQ9HUPLVFKHQ YRQ   J JHUHLQLJWHU %HQ]DPLGR[LP5HGXNWDVH &<3'SPRO&\WRFKURPE81$'+&\WRFKURPE 5HGXNWDVH0'/3&VRZLHHEHQIDOOV  P0 %HQ]DPLGR[LP XQG  P0 1$'+ LQ GHP JOHLFKHQ 3XIIHU 'DV,QNXEDWLRQVYROXPHQ EHWUXJ MHZHLOV  O %HLGH 8PVHW]XQJHQ IDQGHQ LQ  PO5HDNWLRQVJHIlHQ LQ VDXHUVWRIIUHLHU $WPRVSKlUH VWDWW 1DFK VRUJIlOWLJHP9HUVFKOLHHQ GHU *HIlH ZXUGHQ GLHVH LQ HLQ  & 6FKWWHOZDVVHUEDG EHUIKUWXQGPLQLQNXELHUW8P GLH DQDHUREHQ %HGLQJXQJHQ ZlKUHQG GHU JHVDPWHQ 9HUVXFKVGXUFKIKUXQJDXIUHFKW]XHUKDOWHQZXUGHKLHUEHLDXIHLQH9RULQNXEDWLRQYHU]LFKWHW'DV$EVWRSSHQHUIROJWH VRIRUW QDFK gIIQHQ GHU *HIlH GXUFK =XVDW] YRQ  O 0HWKDQRO*OHLFK]HLWLJ ZXUGH HLQH .RQWUROOLQNXEDWLRQ XQWHU DHUREHQ %HGLQJXQJHQ ZLH XQWHU EHVFKULHEHQ GXUFKJHIKUW 1DFK =HQWULIXJDWLRQ ZXUGHQ DOOH $QVlW]HPLWWHOV+3/&TXDQWLIL]LHUW3DUDOOHO KLHU]X ZXUGHQ $QVlW]H PLW JOHLFKHU =XVDPPHQVHW]XQJ XQWHU DHUREHQ%HGLQJXQJHQZLHREHQEHVFKULHEHQLQNXELHUWXQGTXDQWLIL]LHUW
 +HPPVWXGLHQPLW3URS\OWKLRXUDFLO
(LQHP ,QNXEDWLRQVDQVDW] PLW 6FKZHLQHOHEHUPLNURVRPHQ DQDORJ ZXUGHQVWHLJHQGH0HQJHQDQ3URS\OWKLRXUDFLO]XJHVHW]WXPGHVVHQ(LQIOXDXIGLH 5HGXNWLRQ YRQ %HQ]DPLGR[LP ]X EHUSUIHQ (V ZXUGH  J PLNURVRPDOHV
0(&+$1,6086'(55('8.7,21921%(1=$0,'2;,0(1

3URWHLQPLWXQWHUVFKLHGOLFKHQ0HQJHQDQ3URS\OWKLRXUDFLOLP%HUHLFKYRQELV 0 LQ  P0 3KRVSKDWSXIIHU S+  YHUVHW]W XQG  PLQ EHL  & LP6FKWWHOZDVVHUEDGYRULQNXELHUW1DFK%HLPLVFKHQYRQP0%HQ]DPLGR[LPZXUGHZHLWHUH  PLQ YRULQNXELHUW XQG GLH 5HDNWLRQ GXUFK =XJDEH YRQ  P0 1$'+JHVWDUWHW1DFKPLQZXUGHGHUO$QVDW]PLWGHUJOHLFKHQ0HQJH0HWKDQROZLHGHUDEJHVWRSSW]HQWULIXJLHUWXQGZLHXQWHUEHVFKULHEHQPLWWHOV+3/&TXDQWLIL]LHUW
 6SHNWURVNRSLVFKH8QWHUVXFKXQJHQ
(VZXUGHQ 6XEVWUDWELQGXQJVVSHNWUHQ LQ$QOHKQXQJDQGDV YRQ6FKHQNPDQHW DO>@HQWZLFNHOWH9HUIDKUHQYHUPHVVHQ
 6XEVWUDWELQGXQJVVSHNWUHQPLW6FKZHLQHOHEHUPLNURVRPHQ




'LH $XIQDKPH GHU 6SHNWUHQ ZXUGH HEHQIDOOV LQ  P0 3KRVSKDWSXIIHU S+ GXUFKJHIKUW +LHUIU ZXUGH HLQH JHUHLQLJWH %HQ]DPLGR[LP5HGXNWDVH)UDNWLRQ&<3'DXIHLQHQ3*HKDOWYRQQPROPOHLQJHVWHOOWXQGMHZHLOVPOGLHVHU9HUGQQXQJ LQ 4XDU]NYHWWHQ JHIOOW 'HU 3UREHQNYHWWH ZXUGH  P0S0HWK\OEHQ]DPLGR[LP ]XJHVHW]W ZlKUHQG VLFK LQ GHU 5HIHUHQ]NYHWWH OHGLJOLFK(Q]\P3XIIHU/|VXQJEHIDQG6SHNWUHQLP%HUHLFKYRQQPELVQPZXUGHQDXIJHQRPPHQXQGHVZXUGHHLQ'LIIHUHQ]VSHNWUXPJHELOGHW$QVFKOLHHQGZXUGHLQGLH 3UREHQNYHWWH ]X GHU %HQ]DPLGR[LP5HGXNWDVH &<3' XQG GHP 6XEVWUDWQPRO&\WRFKURPE VRZLH81$'+&\WRFKURPE 5HGXNWDVHJHJHEHQ(VZXUGH HUQHXW HLQ 899,66SHNWUXP LP JHQDQQWHQ :HOOHQOlQJHQEHUHLFKDXIJHQRPPHQ XQG GDV 'LIIHUHQ]VSHNWUXP PLW GHU UHLQHQ (Q]\P3XIIHU/|VXQJJHELOGHW 6FKOLHOLFK ZXUGH GHP $QVDW] LQ GHU 3UREHQNYHWWH QRFK HLQH  P0.RQ]HQWUDWLRQ DQ 1$'+ KLQ]XJHIJW EHYRU GLHVHU ZLHGHUXP VSHNWURVNRSLVFK]ZLVFKHQ  XQG  QP YHUPHVVHQ XQG HLQ 'LIIHUHQ]VSHNWUXP ZLH YRUKHUEHVFKULHEHQ JHELOGHW ZXUGH =XU .RQWUROOH ZXUGHQ GLH JOHLFKHQ 0HQJHQ DQ&\WRFKURPE XQGVHLQHU5HGXNWDVHZLHREHQDQJHJHEHQLQP03KRVSKDWSXIIHUS+JHO|VWXQGLPDXIJHIKUWHQ:HOOHQOlQJHQEHUHLFKYHUPHVVHQ




 5HGXNWLRQ YRQ %HQ]DPLGR[LP XQWHU DQDHUREHQ %HGLQJXQJHQ













$EE 5HGXNWLRQYRQ%HQ]DPLGR[LPGXUFK6FKZHLQHOHEHUPLNURVRPHQXQGGDVUHNRQVWLWXLHUWH (Q]\PV\VWHP XQWHU DHUREHQ XQG DQDHUREHQ%HGLQJXQJHQQ  
,Q 6FKZHLQHOHEHUPLNURVRPHQZXUGH HLQH5HGXNWDVHDNWLYLWlW YRQ r  QPRO%HQ]DPLGLQPLQPJ 3URWHLQ XQWHU DHUREHQ %HGLQJXQJHQ JHPHVVHQ 8QWHU6DXHUVWRIIDXVVFKOX HUIROJWH GLH 8PVHW]XQJ PLW HLQHU HWZDV K|KHUHQ 5DWH YRQ r QPROPLQPJ'LHVH OHLFKWH6WHLJHUXQJGHU$NWLYLWlW HUZLHV VLFK MHGRFK
0(&+$1,6086'(55('8.7,21921%(1=$0,'2;,0(1
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
DOVVLJQLILNDQWLPVWXGHQWVWWHVW3 'DVUHNRQVWLWXLHUWH6\VWHPUHGX]LHUWH%HQ]DPLGR[LPDHUREPLWr QPRO%HQ]DPLGLQPLQPJ3URWHLQZlKUHQG LQ$UJRQDWPRVSKlUH HLQH HWZDV JHULQJHUH $NWLYLWlW YRQ r  QPROPLQPJGHWHNWLHUW ZXUGH $XFK KLHU ]HLJWH VLFK GHU 8QWHUVFKLHG LQ GHQ 8PVHW]XQJVUDWHQXQWHU DHUREHQ VRZLH DQDHUREHQ %HGLQJXQJHQ DOV VLJQLILNDQW LP VWXGHQWV WWHVW3  
 (LQIOXGHV+HPPVWRIIV3URS\OWKLRXUDFLO
'LH %HWHLOLJXQJ GHU 1$'+&\WRFKURP E 5HGXNWDVH DQ GHU 5HGXNWLRQ YRQ%HQ]DPLGR[LP LQ6FKZHLQHOHEHUPLNURVRPHQVROOWHEHUSUIWZHUGHQ+LHUIUZXUGHHLQ +HPPVWRII GLHVHV )ODYRSURWHLQV GDV 3URS\OWKLRXUDFLO HQWVSUHFKHQGHQ,QNXEDWLRQVDQVlW]HQ LQ VWHLJHQGHU .RQ]HQWUDWLRQ ]XJHVHW]W >%DUKDP XQG 6WUDWIRUG@'DV(UJHEQLVGLHVHU+HPPVWXGLHJLEW$EELOGXQJZLHGHU










$EE %HHLQIOXVVXQJGHU5HGXNWLRQYRQ%HQ]DPLGR[LPLQ6FKZHLQHOHEHUPLNURVRPHQ GXUFK GHQ 1$'+&\WRFKURP E 5HGXNWDVH+HPPVWRII3URS\OWKLRXUDFLOQ 
0(&+$1,6086'(55('8.7,21921%(1=$0,'2;,0(1

2KQH=XVDW]YRQ3URS\OWKLRXUDFLOZXUGHHLQH5HGXNWDVHDNWLYLWlWYRQr QPRO %HQ]DPLGLQPLQPJ 3URWHLQ GHWHNWLHUW 6lPWOLFKH ,QNXEDWLRQVDQVlW]H GHQHQGHU+HPPVWRIIEHLJHIJWZDUXQWHUVFKLHGHQVLFKVLJQLILNDQWYRQGHPRKQH,QKLELWRU'DEHLXQWHUVFKLHGVLFKGHUP0$QVDW]PLWHLQHU8PVHW]XQJVUDWHYRQr QPROPLQPJ PLW HLQHU :DKUVFKHLQOLFKNHLW YRQ   VLJQLILNDQW YRQ GHP RKQH+HPPVWRII(LQ=XVDW] YRQ P03URS\OWKLRXUDFLO EHZLUNWH HLQ VLJQLILNDQWHV$EVLQNHQ GHU $NWLYLWlW DXI  r  QPRO %HQ]DPLGLQPLQPJ 3URWHLQ 3  =ZLVFKHQGHQELVP0$QVlW]HQZDUNHLQVLJQLILNDQWHU8QWHUVFKLHG]XYHU]HLFKQHQ3!7URW]GHPOlWVLFKHLQH+HPPXQJGHU5HGXNWLRQGXUFKJU|HUH 0HQJHQ DQ ,QKLELWRU HUNHQQHQ XQWHUVWULFKHQ GXUFK GDV (UJHEQLV GHV P0=XVDW]HVDQ+HPPVWRII
 6SHNWURVNRSLVFKH8QWHUVXFKXQJHQ
 6XEVWUDWELQGXQJVVSHNWUHQPLW6FKZHLQHOHEHUPLNURVRPHQ




6XEVWUDW 0D[>QP@ 0LQ>QP@ '$
2FW\ODPLQ   %HQ]DPLGR[LP   S0HWKR[\EHQ]DPLGR[LP   S0HWK\OEHQ]DPLGR[LP   S&\DQREHQ]DPLGR[LP   S%URPEHQ]DPLGR[LP   S&KORUEHQ]DPLGR[LP   S1LWUREHQ]DPLGR[LP 1' 1' 1'
1' QRWGHWHFWDEOH
(V NRQQWH NHLQ DXVVDJHNUlIWLJHV 6XEVWUDWELQGXQJVVSHNWUXP PLW S1LWUREHQ]DPLGR[LP DXIJHQRPPHQ ZHUGHQ GD GLHVHV 6XEVWUDW LQ GHP JHZlKOWHQ0HEHUHLFK YRQ  ELV  QP HLQH VWDUNH (LJHQDEVRUSWLRQ EHVLW]W ZHOFKHP|JOLFKH (Q]\P6XEVWUDW,QWHUDNWLRQHQ ]X EHUODJHUQ YHUPDJ $OOH'LIIHUHQ]VSHNWUHQ VLQG ZHLWHUKLQ GXUFK HLQHQ $QVWLHJ GHU $EVRUSWLRQ EHL:HOOHQOlQJHQ JU|HU DOV  QP GHU VFKOLHOLFK LQ HLQHU 6lWWLJXQJ UHVXOWLHUWJHNHQQ]HLFKQHW 7URW]GHP OlW VLFK NHLQ HLQGHXWLJHV ]ZHLWHV 0D[LPXP LQ GLHVHP%HUHLFKGHILQLHUHQ$EELOGXQJE]HLJWHLQW\SLVFKHV6XEVWUDWELQGXQVVSHNWUXPGHUSDUDVXEVWLWXLHUWHQ%HQ]DPLGR[LPH
0(&+$1,6086'(55('8.7,21921%(1=$0,'2;,0(1

$EE 6XEVWUDWELQGXQJVVSHNWUXP LQ 6FKZHLQHOHEHUPLNURVRPHQ %LOGXQJ GHV'LIIHUHQ]VSHNWUXPV QDFK =XJDEH YRQ D  P0 2FW\ODPLQ XQG E  P0S%URPEHQ]DPLGR[LP
 6XEVWUDWELQGXQJVVSHNWUHQPLWGHUJHUHLQLJWHQ%HQ]DPLGR[LP5HGXNWDVH























6XEVWUDWELQGXQJVVSHNWUHQ GHV UHNRPELQDQWHQ JHUHLQLJWHQ &<3$ GHU )LUPD3DQYHUDPLWS0HWK\OEHQ]DPLGR[LPIKUWHQ]XlKQOLFKHQ(UJHEQLVVHQZLHGLHXQWHUEHVFKULHEHQHQ6SHNWUHQPLWJHUHLQLJWHU%HQ]DPLGR[LP5HGXNWDVHDXVGHP6FKZHLQ 'DV 'LIIHUHQ]VSHNWUXP GHV &<3$ ]XVDPPHQ PLW GHP 6XEVWUDWUHVXOWLHUWHLQHLQHP0LQLPXPEHLQP:LHGHUZDUNHLQHLQGHXWLJHV0D[LPXP]XEHVWLPPHQ'HU=XVDW] YRQ&\WRFKURPE XQGGHU&\WRFKURPE 5HGXNWDVH IKUWHOHGLJOLFK ]X HLQHP $EVRUSWLRQVPD[LPXP EHL  QP ,Q GLHVHP )DOO ZDU NHLQ0LQLPXP]XHUNHQQHQ'LHZHLWHUH=XJDEHYRQ1$'+HUJDEHLQ$EVRUSWLRQVSODWHDX]ZLVFKHQ  XQG  QP (LQGHXWLJH0D[LPD XQG0LQLPD OLHHQ VLFK IU GLHVHQ$QVDW] PLW $ E E5HGXNWDVH VRZLH 1$'+ QLFKW EHVWLPPHQ $XFK GLHVH(UJHEQLVVHVLQGLQ$EELOGXQJ]XVDPPHQJHIDW
0(&+$1,6086'(55('8.7,21921%(1=$0,'2;,0(1














(V ZXUGHQ LQGLUHNWH 8QWHUVXFKXQJHQ PLW GHP =LHO ZHLWHUH (UNHQQWQLVVH ]XP0HFKDQLVPXV GHU 5HGXNWLRQ 1K\GUR[\OLHUWHU 9HUELQGXQJHQ ]X HUODQJHQGXUFKJHIKUW 6RZXUGH XQWHU DQDHUREHQ%HGLQJXQJHQ LQNXELHUW XP GLH5ROOH YRQ6DXHUVWRII DQ GHU 5HGXNWLRQ ]X EHUSUIHQ :HLWHUKLQ ZXUGHQ +HPPVWRIIHHLQJHVHW]W GLH GHQ (OHNWURQHQWUDQVIHU QlKHU XQWHUVXFKHQ VROOWHQ VRZLHVSHNWURVNRSLVFKH 8QWHUVXFKXQJHQ ]XU $XINOlUXQJ GHU $UW GHU 6XEVWUDWELQGXQJ DQGDV (Q]\P 'D HLQ GLUHNWHU 1DFKZHLV GHU ,QWHUDNWLRQ GHV 3 PLW VHLQHQ5HGR[SDUWQHUQ VRZLH GLH (QWVWHKXQJ YRQ =ZLVFKHQVWXIHQ ZlKUHQG GHU UHGXNWLYHQ.DWDO\VHQRFKDXVVWHKHQN|QQHQELVKHUQXU6SHNXODWLRQHQ]XPNDWDO\WLVFKHQ=\NOXVJHPDFKWZHUGHQ
'LH=XVDPPHQVHW]XQJGHVUHGXNWLYHQ(Q]\PV\VWHPVNRQQWHYRQ/RPE>@XQG0|OOHU >@DXIJHNOlUWZHUGHQ(VKDQGHOWVLFK]XPHLQHQXPHLQ3,VRHQ]\PGHU)DPLOLH'LP6FKZHLQZDVGXUFKW\SLVFKH&2'LIIHUHQ]VSHNWUHQVRZLHGLHIU&<3'FKDUDNWHULVWLVFKH2'HPHWK\OLHUXQJYRQ'H[WURPHWKRUSKDQEHVWlWLJWZXUGH
:HLWHUKLQNRQQWHGLH%HWHLOLJXQJYRQ&\WRFKURPE DQGHU5HGXNWLRQJH]HLJWZHUGHQ(LQ$QWLN|USHUJHJHQ&\WRFKURPE IKUWH]XHLQHUVWDUNHQ+HPPXQJGHU5HDNWLRQ=XGHP EHZLUNWHQ VWHLJHQGH0HQJHQ GLHVHV&RHQ]\PV LP ,QNXEDWLRQVDQVDW] DXFKOLQHDUDQVWHLJHQGH8PVHW]XQJVUDWHQ>/RPE@,Q GHU YRUOLHJHQGHQ $UEHLW NRQQWH DXFK GLH %HWHLOLJXQJ GHU 1$'+&\WRFKURP E5HGXNWDVHGXUFK(LQVDW]HLQHV+HPPVWRIIHVZHLWHUXQWHUPDXHUWZHUGHQ3URS\OWKLRXUDFLOLVWHLQ,QKLELWRUGHU1$'+&\WRFKURPE 5HGXNWDVH>%DUKDPDQG6WUDWIRUG@ 'XUFK  P0 =XVDW] ]X HLQHP ,QNXEDWLRQVDQVDW] PLW 6FKZHLQHOHEHUPLNURVRPHQ NRQQWH EHUHLWV HLQH VLJQLILNDQWH 5HGXNWLRQ GHU $NWLYLWlW YHU]HLFKQHWZHUGHQGXUFKP0=XVDW]VDQNGLH8PVHW]XQJVUDWHZHLWHUDXIFDDE'DV=XVDPPHQVSLHOYRQE5HGXNWDVH&\WRFKURPE XQG3ZLUGZHLWHUKLQGXUFKGLH7DWVDFKHEHVWlWLJWGDLQ$EZHVHQKHLWHLQHUGHUGUHL%HVWDQGWHLOHNHLQHRGHUQXUHLQH JHULQJH 5HGXNWDVH$NWLYLWlW YRUKDQGHQ ZDU 1$'+ VWHOOW GDV EHYRU]XJWH&RVXEVWUDW IU GLH 5HDNWLRQ GDU ZDV HEHQIDOOV IU GHQ (OHNWURQHQWUDQVIHU YLD&\WRFKURPE VSULFKW
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'LHhEHUWUDJXQJHLQHV(OHNWURQVYRQ1$'+EHUGLHE5HGXNWDVHDXI&\WRFKURPEZXUGH EHUHLWV DXIJHNOlUW >7HVWD @ (LQ ZHLWHUHU (OHNWURQHQWUDQVSRUW YRQ&\WRFKURPE DXIHLQ3(Q]\PZXUGHDXIJUXQGGHU5HGR[SRWHQWLDOHDEHUQXUIUGDV  (OHNWURQ LP 2[\JHQLHUXQJV]NOXV EHVFKULHEHQ &\WRFKURP 3 EHVLW]W LP5XKH]XVWDQG HLQ 5HGR[SRWHQWLDO YRQ HWZD± P9 XQG &\WRFKURP E YRQ HWZD P9 ZRGXUFK HLQH 5HGXNWLRQ YRQ 3 WKHUPRG\QDPLVFK XQJQVWLJ HUVFKHLQW>*XHQJHULFK @ 'HQQRFK NRQQWH DXFK GLH hEHUWUDJXQJ EHLGHU (OHNWURQHQ YRQ&\WRFKURP E DXI 3 IU GLH 2[\JHQLHUXQJ EHVFKULHEHQ ZHUGHQ >,QJHOPDQQ6XQGEHUJ  <DPD]DNL E@ 'LH 5HGXNWLRQ GHV +lPHLVHQV YRQ &<3'NRQQWH QXU LQ $QZHVHQKHLW HLQHV 6XEVWUDWHV GHWHNWLHUW ZHUGHQ >0|OOHU @'DUDXV OlW VLFK VFKOLHHQ GD GLH %LQGXQJ GHV $PLGR[LPV ZDKUVFKHLQOLFK HLQH(UK|KXQJGHV35HGR[SRWHQWLDOV]XU)ROJHKDW'LH,QWHUDNWLRQGHV&\WRFKURPEPLW3NDQQ]ZDUVFKRQGXUFKHQWVSUHFKHQGH.RPSOH[ELOGXQJGDV3RWHQWLDOYRQ&\WRFKURP E HUQLHGULJHQ GLHVHV DOOHLQ HUVFKHLQW MHGRFK QLFKW DXVUHLFKHQG 'LH(OHNWURQHQEHUWUDJXQJ NDQQ HUVW LP =XVDPPHQVSLHO PLW GHU (UK|KXQJ GHV 35HGR[SRWHQWLDOV GXUFK GLH 6XEVWUDWELQGXQJ HUIROJHQ 'DV 5HGR[SRWHQWLDO YRQ&\WRFKURP E NDQQ GXUFK GLH 9HUlQGHUXQJ GHU 'LHOHNWUL]LWlW GHU 0LNURXPZHOW GHV+lPV]%GXUFKHLQHVROFKH.RPSOH[ELOGXQJEHHLQIOXWZHUGHQ>5LYHUDHWDO@
'LH $UW GHU 6XEVWUDWELQGXQJ DQ GDV 3(Q]\P ZXUGH PLWWHOV 899,66SHNWURVNRSLH XQWHUVXFKW (LQ %HQ]DPLGR[LP%LQGXQJVSHNWUXP PLW JHUHLQLJWHP&<3'HUODXEWHNHLQHHLQGHXWLJH=XRUGQXQJVRQGHUQHUJDEHLQ0LVFKVSHNWUXP(LQ$EVRUSWLRQVPD[LPXPYRQQPXQGHLQ0LQLPXPYRQQPOLHHQHKHUDXIHLQ7\S ,6SHNWUXP VFKOLHHQ ZlKUHQG GHU $QVWLHJ EHL  QP GHP0D[LPXP HLQHV7\S,,6SHNWXPlKQHOWH>0|OOHU@ (LQ6XEVWUDWELQGXQJVSHNWUXPPLWJHUHLQLJWHP&<3' XQG S0HWK\OEHQ]DPLGR[LP IKUWH LQ GHU YRUOLHJHQGHQ $UEHLW ]X HLQHPlKQOLFKHQ(UJHEQLVHEHQVRZLHPLW UHNRPELQDQWHPJHUHLQLJWHP&<3$ZHOFKHVQLFKW ]XU 5HGXNWLRQ YRQ %HQ]DPLGR[LP LQ GHU /DJH LVW $XFK KLHU ZDU HLQ0LVFKVSHNWUXP PLW lKQOLFKHP 9HUODXI ]X HUNHQQHQ 'LH 0LVFKVSHNWUHQ PLWJHUHLQLJWHP&<3'ODVVHQGDUDXI VFKOLHHQGD$PLGR[LPHVRZRKODQK\GURSKREH%LQGXQJVWDVFKHQDOVDXFKDQGDV+lPGLUHNWELQGHQN|QQHQ(LQH ,QWHUDNWLRQ PLW &\WRFKURP E XQG VHLQHU 5HGXNWDVH NRQQWH VSHNWURVNRSLVFKDXIJUXQGGHUKRKHQ(LJHQDEVRUSWLRQYRQ&\WRFKURPE OHLGHUQLFKWYHUIROJWZHUGHQ(LQ ZHLWHUHU =XVDW] YRQ 1$'+ LQ GLH 0HNYHWWH IKUWH MHGRFK ]X HLQHU
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9HUVFKLHEXQJ GHV 0LQLPXPV DXI  QP XQG HLQ 0D[LPXP EHL  QP ZDU ]XHUNHQQHQ 'LHVHV 6SHNWUXP PLW 1$'+ XQWHUVFKLHG VLFK GHXWOLFK YRQ GHP PLW&<3$ LQ GHP NHLQ0LQLPXP E]Z HLQGHXWLJHV0D[LPXP EHL GHQ DQJHJHEHQHQ:HOOHQOlQJHQ JHPHVVHQ ZXUGH 'LHVH 6SHNWUHQ PLW DOOHQ %HVWDQGWHLOHQ GHVUHNRQVWLWXLHUWHQ6\VWHPVGHXWHQDXIXQWHUVFKLHGOLFKH,QWHUDNWLRQHQGHU5HGR[SDUWQHUPLW&<3'XQG&<3$KLQZlKUHQGGLHUHLQH6XEVWUDWELQGXQJNHLQHQ8QWHUVFKLHGHUJDE
6XEVWUDWELQGXQJVVSHNWUHQ PLW YHUVFKLHGHQHQ SVXEVWLWXLHUWHQ %HQ]DPLGR[LPHQ LQ6FKZHLQHOHEHUPLNURVRPHQIKUWHQLPPHU]XlKQOLFKHQ(UJHEQLVVHQGLHVLFKMHGRFKGHXWOLFK YRQ GHQ%LQGXQJVVSHNWUHQPLW JHUHLQLJWHP(Q]\PXQWHUVFKLHGHQ )U DOOH6XEVWUDWH ZXUGH HLQ $EVRUSWLRQVPD[LPXP EHL QP XQG HLQHP 0LQLPXP EHL QPJHPHVVHQ(LQHHLQGHXWLJH=XRUGQXQJ]XHLQHP%LQGXQJVW\SZDUDEHUDXFKKLHU QLFKW P|JOLFK 'LH XQWHUVFKLHGOLFKHQ %LQGXQJVVSHNWUHQ PLW 0LNURVRPHQ XQGJHUHLQLJWHQ(Q]\PHQNRPPHQHQWZHGHUGXUFKGLH%HHLQIOXVVXQJGHU6SHNWUHQGXUFKDQGHUH PLNURVRPDOH %HVWDQGWHLOH ]XVWDQGH RGHU ODVVHQ DXI ZHLWHUH PLNURVRPDOH(Q]\PV\VWHPHVFKOLHHQGLH]XU15HGXNWLRQEHIlKLJWVLQG
)UHLQXQGGDVVHOEH6XEVWUDWZXUGHQEHUHLWVEHLGH%LQGXQJVW\SHQLQ$EKlQJLJNHLWYRQ GHU .RQ]HQWUDWLRQHQ XQG GHP S+:HUW GHWHNWLHUW >*XHQJHULFK @6WLFNVWRIIKDOWLJH*UXSSHQELQGHQEHYRU]XJWDQ)H,,,DEHUDXFKDQ)H,,GHV3+lPV XQG IKUHQ ]X NODVVLVFKHQ 7\S ,,6SHNWUHQ 6DXHUVWRIIKDOWLJH *UXSSHQKLQJHJHQELQGHQQXUDQ)H,,,XQGHU]HXJHQLQGHU5HJHOUHYHUVH7\S,6SHNWUHQ)UYLHOH6XEVWUDWHZXUGH MHGRFKVRZRKOHLQH/LJDQGHQELQGXQJDOVDXFKHLQH%LQGXQJDQK\GURSKREH7DVFKHQGHV(Q]\PVEHVFKULHEHQ>7HVWD@'LH=XRUGQXQJGHUJHPHVVHQHQ6SHNWUHQNRQQWHQLFKWHLQGHXWLJHUIROJHQ(QWZHGHUZLUG HLQ 7HLO GHU $PLGR[LPH DQ GDV +lP XQG GHU DQGHUH DQ GDV $SRSURWHLQJHEXQGHQ ZRGXUFK HV ]X EHUODSSHQGHQ 7\S , XQG 7\S ,,6SHNWUHQ NRPPW:DKUVFKHLQOLFKHU DEHU LVW GD HV VLFK XP HLQHQ QHXHQ 7\S KDQGHOW EHL GHP HVJOHLFK]HLWLJ ]XU %LQGXQJ GHV 6XEVWUDWV DQ GDV+lP XQG HLQHU ,QWHUDNWLRQPLW GHP$SRSURWHLQ NRPPW 'LH /LJDQGHQELQGXQJ NDQQ DQJHQRPPHQZHUGHQ GD LQ HLQHP30RGHOOYHUVXFK PLW GHU 0LFURSHUR[LGDVH HLQH +lPELQGXQJ YRQ S0HWKR[\XQGS&KORUEHQ]DPLGR[LPGXUFK%LOGXQJYRQ7\S ,,6SHNWUHQQDFKJHZLHVHQZXUGH>/HIHYUH*URELROORWHWDO@'DHVVLFKKLHUEHLXPHLQ30RGHOOXQGQLFKWXP
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GDVIUGLH5HGXNWLRQYHUDQWZRUWOLFKH(Q]\PKDQGHOWNRQQWHDXFKNHLQH,QWHUDNWLRQGHV 6XEVWUDWV PLW GHP $SRSURWHLQ GHWHNWLHUW ZHUGHQ )U GLH ]XVlW]OLFKH:HFKVHOZLUNXQJPLW GHP 3URWHLQDQWHLO LQGHU1lKHGHV+lPVVSULFKW GDHUVW GLH6XEVWUDWELQGXQJ ]XU 5HGXNWLRQ GHV 3(Q]\PV GXUFK &\WRFKURP E XQGE5HGXNWDVHIKUWXQGGDV$PLGR[LPGHPQDFKZDKUVFKHLQOLFKGDV5HGR[SRWHQWLDOPRGXOLHUW













$EE :DKUVFKHLQOLFKHU 0HFKDQLVPXV GHU 5HGXNWLRQ 1K\GUR[\OLHUWHU9HUELQGXQJHQGXUFK&\WRFKURPEE5HGXNWDVHXQG&\WRFKURP3
'LHhEHUWUDJXQJGHUEHLGHQ(OHNWURQHQHUIROJWZDKUVFKHLQOLFKUDVFKKLQWHUHLQDQGHU$XFK/RPESRVWXOLHUWHLQHQ0HFKDQLVPXVEHLGHPHV]XU.RPSOH[ELOGXQJGHV3PLW&\WRFKURPE NRPPW'HUJHELOGHWH)H,,, )H ,,, .RPSOH[NDQQJOHLFK]HLWLJ]ZHL(OHNWURQHQYRQGHU35HGXNWDVHDXIQHKPHQZRGXUFKHLQ)H,,± )H ,, .RPSOH[HQWVWHKHQ ZUGH (LQH IDVW VLPXOWDQH hEHUWUDJXQJ GHU EHLGHQ (OHNWURQHQ DXI GDV6XEVWUDWN|QQWHQXQHUIROJHQ
'LH 5HGXNWLRQ VWHKW YHUPXWOLFK LQ .RQNXUUHQ] PLW 2[LGDWLRQVUHDNWLRQHQ (LQH+HPPXQJGHU8PVHW]XQJYRQ$PLGR[LPHQGXUFK6DXHUVWRII WULWWQLFKWDXIZDV IUDQGHUHGXUFK3NDWDO\VLHUWH5HGXNWLRQHQGHU)DOOLVW'LH5HGXNWLRQNRQQWHLQGHUYRUOLHJHQGHQ$UEHLWXQWHUDQDHUREHQ%HGLQJXQJHQJHQDXVRHIIHNWLYJH]HLJWZHUGHQZLHXQWHUDHUREHQ'DVEHGHXWHW GD6DXHUVWRII QLFKWDQGHU.DWDO\VHEHWHLOLJW LVWXQG GLH 5HGXNWLRQ XQDEKlQJLJ YRQ 6DXHUVWRII YHUOlXIW +LHUGXUFK ZLUG GLH(QWVWHKXQJ GHU GLK\GUR[\OLHUWHQ 9HUELQGXQJ XQG GHUHQ ZHLWHUHU =HUIDOO ]X%HQ]DPLGLQXQG:DVVHUXQZDKUVFKHLQOLFK
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'LH JHULQJHQ 8PVHW]XQJVUDWHQ GHV UHNRQVWLWXLHUWHQ 6\VWHPV EHL GLHVHU 6WXGLHNRPPHQ GXUFK HLQH %HQ]DPLGR[LP5HGXNWDVHPLW QLHGULJHU $NWLYLWlW ]XVWDQGH 'DDEHUVRZRKOIUGLH,QNXEDWLRQXQWHUDHUREHQDOVDXFKXQWHUDQDHUREHQ%HGLQJXQJHQGDVJOHLFKH(Q]\PYHUZHQGHWZXUGHVLQGGLHHUPLWWHOWHQ8PVHW]XQJVUDWHQGXUFKDXVYHUJOHLFKEDU




,Q GHU YRUOLHJHQGHQ $UEHLW ZXUGHQ GLH HQ]\PDWLVFKHQ *UXQGODJHQ GHUVDXHUVWRIIXQDEKlQJLJHQ1UHGXNWLYHQ%LRWUDQVIRUPDWLRQXQWHUVXFKW
'LH .RPSRQHQWHQ HLQHV PLNURVRPDOHQ (Q]\PV\VWHPV ZHOFKHV GLH 5HGXNWLRQ1K\GUR[\OLHUWHU 9HUELQGXQJHQ LQ 6FKZHLQHOHEHU NDWDO\VLHUW NRQQWHQ LQ YRUDQJHJDQJHQHQ$UEHLWHQHLQGHXWLJLGHQWLIL]LHUWZHUGHQ>&OHPHQWHWDO@(VKDQGHOWVLFK KLHUEHL XP HLQ (Q]\PV\VWHP DXV &\WRFKURP E GHU 1$'+&\WRFKURP E5HGXNWDVH VRZLH HLQHP &\WRFKURP 3 ,VRHQ]\P GHU 8QWHUIDPLOLH ' ZHOFKHVDXFKDOV%HQ]DPLGR[LP5HGXNWDVHEH]HLFKQHWZLUG,P0HQVFKHQ NRQQWH HLQ lKQOLFKHV (Q]\PV\VWHP QDFKJHZLHVHQ ZHUGHQ ZHOFKHVVLFK OHGLJOLFK LQ GHP EHWHLOLJWHQ 3,VRHQ]\P XQWHUVFKHLGHW 'LH ,VROLHUXQJ XQGDQVFKOLHHQGH  7HLOVHTXHQ]LHUXQJ GHU KXPDQHQ %HQ]DPLGR[LP5HGXNWDVH HUJDEHLQHYROOVWlQGLJHhEHUHLQVWLPPXQJPLWGHP&\WRFKURP3,VRHQ]\P$(EHQVR]HLJWH GDV LVROLHUWH (Q]\P GLH $0DUNHUDNWLYLWlW GLH &XPDULQ+\GUR[\OLHUXQJ>5LHFNHUW%HKUHQV@
,P5DKPHQGLHVHU$UEHLWZXUGHGDV&<3$QDFKOLWHUDWXUEHNDQQWHU9RUVFKULIW><XQHW DO @ DXV KXPDQHQ /HEHUPLNURVRPHQ LVROLHUW XP GLH %HWHLOLJXQJ GLHVHV,VRHQ]\PV DQ GHU 5HGXNWLRQ 1K\GUR[\OLHUWHU 9HUELQGXQJHQ ]X EHVWlWLJHQ 'LH,VROLHUXQJ YRQ &<3$ NRQQWH ]XP HLQHQ GXUFK 5HDNWLRQPLW HLQHP ,PPXQREORWVSH]LILVFKHQ$QWLN|USHUJHJHQGLHVHV,VRHQ]\PLP:HVWHUQ%ORW]XPDQGHUHQGXUFK6HTXHQ]LHUXQJPLWWHOV0$/',06EHVWlWLJWZHUGHQ'DV JHUHLQLJWH &<3$ ]HLJWH HLQH HIIL]LHQWH 5HGXNWLRQ GHU 0RGHOOVXEVWDQ]%HQ]DPLGR[LP $EE  $XFK ZHLWHUH 1K\GUR[\OLHUWH 9HUELQGXQJHQ ZLH GDV1+\GUR[\DPLGLQRK\GUD]RQ*XDQR[DEHQ] XQG GDV$PLGR[LPSURGUXJ52ZXUGHQ GXUFK GDV (Q]\PV\VWHP EHVWHKHQG DXV &\WRFKURP E GHU E5HGXNWDVHVRZLH GHP &<3$ UHGX]LHUW 'LH 8PVHW]XQJ YRQ %HQ]DPLGR[LP ZXUGH LPJHQDQQWHQ UHNRQVWLWXLHUWHQ (Q]\PV\VWHP GXUFK HLQHQ UHDNWLRQVVSH]LILVFKHQ$QWLN|USHU JHJHQ &<3$ LQKLELHUW 6RPLW NRQQWH GHU +LQZHLV DXI GLH %HWHLOLJXQJGHV KXPDQHQ &\WRFKURP 3,VRHQ]\PV $ DQ GHU 5HGXNWLRQ1K\GUR[\OLHUWHU9HUELQGXQJHQEHVWlWLJWZHUGHQ
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,QKXPDQHQ/HEHUPLNURVRPHQHUIROJWHMHGRFKNHLQH+HPPXQJGHU5HGXNWLRQGXUFKGLHVHQ$QWLN|USHU'LHVHV OlWDXIHLQH%HWHLOLJXQJPHKUHUHUPLNURVRPDOHU(Q]\PV\VWHPHDQGHU5HGXNWLRQ1K\GUR[\OLHUWHU9HUELQGXQJHQVFKOLHHQ(LQH 6XEVWUDWKHPPXQJ YRQ %HQ]DPLGR[LP XQG &XPDULQ NRQQWH ZHGHU LPUHNRQVWLWXLHUWHQ6\VWHPQRFKLQKXPDQHQ/HEHUQPLNURVRPHQQDFKJHZLHVHQZHUGHQ'XUFK GLH IHKOHQGH .RQNXUUHQ] EHLGHU 6XEVWUDWH NDQQ DXI ]ZHL XQWHUVFKLHGOLFKH%LQGXQJVVWHOOHQDP&<3$JHVFKORVVHQZHUGHQ









2EZRKOLVROLHUWHV&<3$GLH5HGXNWLRQYRQ%HQ]DPLGR[LPNDWDO\VLHUWLVWLQ(FROLH[SULPLHUWHV&<3$KLHU]XQLFKWLQGHU/DJH8PGLHVHV]XHUNOlUHQHUIROJWHLQGHUYRUOLHJHQGHQ $UEHLW GLH ,VROLHUXQJ YRQ UHNRPELQDQW H[SULPLHUWHP &<3$ DXV+HIH]HOOHQ $XFK GDV JHUHLQLJWH UHNRPELQDQW H[SULPLHUWH &<3$ ]HLJWH NHLQH5HGXNWDVH$NWLYLWlW LP UHNRQVWLWXLHUWHQ(Q]\PV\VWHPPLW&\WRFKURPE XQGGHUE5HGXNWDVH(LQ*UXQGKLHUIUN|QQWHLQGHU$QZHVHQKHLWKHPPHQGHU%HVWDQGWHLOHLP([SUHVVLRQVV\VWHP OLHJHQZHOFKHGLH5HGXNWLRQ LQKLELHUHQZlKUHQGGLH2[LGDWLRQQLFKW EHHLQIOXW ZLUG 'LH 8PVHW]XQJVUDWH YRQ %HQ]DPLGR[LP LQ KXPDQHQ/HEHUPLNURVRPHQZXUGHVRZRKOGXUFKHLQHQ=XVDW]YRQ+HIH]HOOHQDOVDXFKGXUFKGLHKLHUDXVJHUHLQLJWH$(QGIUDNWLRQNRQ]HQWUDWLRQVDEKlQJLJYHUPLQGHUW
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'LH 8UVDFKH IU GLH IHKOHQGH 5HGXNWLRQ YRQ %HQ]DPLGR[LP GXUFK UHNRPELQDQWH[SULPLHUWHV &<3$ VROO LP 5DKPHQ QDFKIROJHQGHU $UEHLWHQ JHQDXHU XQWHUVXFKWZHUGHQ
:HLWHUH 6WXGLHQ GLHVHU $UEHLW EHIDWHQ VLFK PLW P|JOLFKHQ 4XDQWLWDWLYHQ 6WUXNWXU$NWLYLWlWV%H]LHKXQJHQ GHU 5HGXNWLRQ YHUVFKLHGHQHU SDUDVXEVWLWXLHUWHU %HQ]DPLGR[LPH$EE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)U GLH IUHXQGOLFKH $XIQDKPH LQ VHLQHQ$UEHLWVNUHLV GLH IRUWZlKUHQGH'LVNXVVLRQVEHUHLWVFKDIWXQG GLH PLU HUZLHVHQH )|UGHUXQJ P|FKWH LFK PLFK DQ GLHVHU 6WHOOH EHL PHLQHP 'RNWRUYDWHU KHU]OLFKEHGDQNHQ
*DQ]EHVRQGHUVGDQNHLFK.DWULQ6LONHXQG-XOLDQHIUGDV.RUUHNWXUOHVHQGLHVHU$UEHLWXQGGLHZHUWYROOHQ$QUHJXQJHQGLHLFKGDEHLYRQLKQHQHUKDOWHQKDEH0HLQ9DWHUZDUVROLHEYLHO=HLWLQGLH.RUUHNWXUGHU5HFKWVFKUHLEXQJ]XLQYHVWLHUHQ%HL6LONHP|FKWH LFKPLFKDXHUGHPQRFKIUGDV%HUHLWVWHOOHQYRQJHUHLQLJWHQ(Q]\PHQEHGDQNHQ,FKZHLZLHYLHO$UEHLWGDKLQWHUVWHFNW$XHUGHPKDWWHQZLU LPPHUYLHO6SDDXIGLYHUVHQ3DUW\V-XOLDQHKDEHLFKGHQUXKLJHQ5DXP]XP =XVDPPHQVFKUHLEHQ ]X YHUGDQNHQ ,FK KDEH PLFK DEHU DXFK EHU GLH VWHWV JXWH=XVDPPHQDUEHLWPLW'LU.DWULQJHIUHXW:LUZDUHQGDEHLQLFKWQXUZlKUHQGGHUJHPHLQVDPHQ&<3$5HLQLJXQJHLQVXSHU7HDP'DVZLFKWLJVWHDEHUZDUGDZLUHLQDQGHULPPHUJHKROIHQKDEHQYRUDOOHPZHQQGHUDQGHUHJHUDGHZHQLJ=HLWKDWWH
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,FK GDQNH DOOHQ .ROOHJHQ XQG )UHXQGHQ GLH PLFK JHUDGH LQ GHQ OHW]WHQ 0RQDWHQ GHV=XVDPPHQVFKUHLEHQVGXUFKDXIPXQWHUQGH:RUWHXQWHUVWW]WKDEHQ
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